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THE magazine for TRS-80* users 



Mailing List Programs: 4 reviewed- which is best? Pg. 24. 



ROM Secrets: 

Use the built-in 
subroutines, and 
increase program 
speed. Pg. 106. 



Disks Exposed: 

All about the 
workings of your 
disks and how to 
fix errors. Pg. 32. 



Psychotherapy 
& the Micro: 

Confessions of 
former lives and 
hidden meanings. 
Pg.9. 



Faster! Faster!: 

Double the speed 
of your system, 
under program 
control. Pg. 50. 
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Plus: 

11 Programs with complete listings. 
Source Code for 3 Assembly Language programs. 
Software Reviews, Hardware Reviews, Book Reviews. 
More than 30 articles and columns. 



*a trademark of Tandy Corporation 



from PEfiCCM 




One-Drive System: 

$399. (40-track) & S675. (77-track) 
Two-Drive System: 

S795. (40-track drives) & 51 350. (77-track drives) 
Three-Drive System: 

$1195. (40-track drives) & S2025. (77-track drives) 
Requires Expansion Interface, Level II BASIC & 16K RAM. 
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Low Cost Add-On Storage for Your TRS-80 

In the Size You Want. 

When you're ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80*. 




• Choose either 40-track TFD-100™ drives 
or 77-track TFD-200™ drives. 

• One-, two- and three-drive systems im- 
mediately available. 

• Systems include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1 ,u de-glitches and upgrades 
TRSDOS for 40- and 77-track operation. 

• TFD-100™ drives accommodate "flippy 
disks." Store 205K bytes per mini-disk. 

• Low prices. A single-drive TFD-100 TM 
costs just $399. Price includes PATCH 
PAK #1™ disk. 

• Enclosures are finished in system- 
compatible "Tandy-silver" enamel. 



Whether you need a single, 40- 
track TFD-1 00™ add-on or a three-drive 
add-on with 77-track TFD-200™s, you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a TRS-80* mini-disk drive — 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 



— 1 97K, 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1™ is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 



In the Product Development Queue . . . a printer interface for using your TRS-80* with any 
serial printer, and . . . the Electric Crayon™ to map your computer memory onto your color TV 
screen — for games, animated shows, business displays, graphs, etc. Coming POQ! 



™ TFD-100. TFD-200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

•TRS-80 and TRSDOS are trademarks ol Tandy Corporation and Radio Stack which have no relationship to PERCOM DATA COMPANY. 



PERGOM 



PERCOM DATA COMPANY, INC. 
211 N. KIRBY • GARLAND, TX. • 75042 



To order add-on mini-disk storage for your TRS-80*, 
or request additional literature, call Percom's toll-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 

Percom 'peripherals for personal computing' 
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HARDWARE FOR TRS-80 S 

DPertec Disk Drives FD-200 $375.00 ea. 

These are 40-track Drives that are completely com- 
patible with the TRS-80 and Radio Shack Drives. 3.0 
DOS S20.00 extra with disk drive. Will allow Turning 
Diskette over and Write on other side. 

D 4-Drivi Cihle for Pertec Drives $35.00 

□ DECwriter III. 132 Chancter $2500.00 

110 to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivery) 

[ 701 Centronics TRACTOR FEED 

Bidirectional Printer $1 500.00 

2V> times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COD. 

C1200 ns'16K Dynamic Memory Clips for Keyboard or Expan- 
sion Interlace, Lifetime Guarantee, complate $110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

DM Key Numerical Keypad Kit $79.95 

riTRS-80 • Level II - 16k $750.00 

Expansion Interface $275.00 

.'RS-232-C Interface $ 89.00 

ORDER NOW AND SAVE 

^4 Just list the items you want 

and mail this convenient coupon. 



SOFTWARE BY ACS 

i Monitor No. 3 S29.95 

Complete Machine Language Monitor for TRS-80 features: 
Find, EOIT, Relocate. Symbolic Dump to Tape, etc. 

; Monitor No. 4 S49.95 

All of the commands that reside in Monitor No. 3. plus: 
RS-232 I/O, Disk Program I/O, Symbolic Dump to Disk for 
Loading into Disk Editor/ASM.. Track & Sec I/O for 
modification. 

L.'PCLEND SI 5.95 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLENO. 

; iMAKETAPE AND MAKE DISK 

for Cassette Dealers S69.95 

These arc two programs that will allow you to take any type 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

liCP/M & C BASIC for the TRS-80 i 

CP/M Includes: MOVCPM, STAT. PIP, Dump. DDT, ASM 
(8080). ED. plus 6 user manuals. 

CP/M $150.00 

C Basic-2 Includes: XREF2. CBAS2. and manuals. 

C BASIC 2 539.95 

□ G2 LEVEL III BASIC for TRS-80 ." Special S39.95 

DTELCOM - Telecommunications for the TRS-80 ." $29.95 

Telecommunications for the TRS-80 allows one TRS-80 
to communicate with another through the RS-232-C over 
the phone line. 



Orders received by 6:00 p.m. shipped next 
day on Master Charge. Visa, Certified 
Check or Money Order. Personal Checks re- 
quire 14 days to clear. No C.O.D. Collect 
calls not accepted. All Hardware warranted through ACS 
for I full year. Software guaranteed for replacement on- 
ly. Prices subject to change without notice. 






Automated 

Computer 

Software service 

(615) 244-2798 

Division of 

■^ LacmpufcH UJcrlJ 



NC. 
625 Main Street • Nashville, TN 37206 



Send Check or Money Order payable to — 

SOFTWARE • P.O. Box 60097 



Nashville, TN 37206 



Quan. Description 



Unit Price Total 



























HAND 
TENN 


LING CHARGE $1.50 
RES. ADD 6% SALES TAX 


TOTAL 





Name 



Address 
City _ 



State _ 



□ Check 

□ Money Order 
D MasterCharge 

□ Visa 

Card No. 



Exp. Date- 



Zip. 
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TRS-80MOD1 TRS-80 MOD 1 TRS-80MOD1 

Business software you can depend on. 



CPA/ ATTORNEY 

CLIENT WRITE-UP 48K, 2 Drive System $750.00 

More than just a general ledger package. Designed to operate 
from an accounting service aspect... 4 digit COA, 150 
accounts, 10 departments with consolidation capability. Allows 
800 transactions per update and 40 updates per month. 
Balance Sheet Payroll Register 

Transaction Report Payroll Journal 

Comparative P 8c L General Ledger 

W-2 Quarterly Tax Reports 

Change in Components of Working Capital 
Change in Financial Position 

TIME ACCOUNTING/PROFESSIONAL BILLING 32K RAM, 
2 Drive $200.00 

Time accounting for law or CPA firm. Maintains records of time 
spent on client and employee productivity. System takes "hours 
in progress" and creates accounts receivable file. Generates 
statements, client file listing, employee file listing, transaction 
ledger, client activity ledger, employee activity report and 
activity file listing. 

ASSET DEPRECIATION SYSTEM, 32K RAM, 1 Drive $200.00 

Designed to aid accountant with clients' assets & subsequent 
depreciations. Up to 900 individual assets per disk accepted. 
Methods of calculating depreciation are Straight Line, Sum-of- 
the-years-Digits and Declining Balance. Reports generated are 
Fixed Asset Ledger and Asset Depreciation Schedule. 

COLUMNAR PAD 48 K RAM, 1 Drive $ 55.00 

Converts TRS-80 to programmable calculator that works on 
columns of figures at a time. Prints out needed format . Label 
columns and rows, then enter the information needed into the 
proper columns. Using the mathematical processing power of 
your computer, total across, total down, multiply whole col- 
umns, and much more. 



TOTAL CPA/ATTORNEY PACKAGE 



$950.00 



SURVEY/CIVIL ENGINEER/CONTRACTOR 

SURVEY PACKAGE 48K RAM, 2 Disk Drive $1500.00 

Store up to 3685 Double Precision coordinates with which to do 
the following: field traverse, angle adjustment, balance 
traverse, coordinate traverse, convert to coordinate form, con- 
vert to angle distance form, rotate data, translate data, traverse 
area, geometry for intersections (line x line, offset x offset, line x 
circle, circle x circle], curve computation (intersecting lines), 3 
points on a curve, point of curvature and radius point, point of 
incidence.reference angle and two scalars and much more. 
The edit feature provides a complete display of all data asso- 
ciated with a point and allows any of that data to be modified. 



PLOTTER ROUTINES 48K RAM, 2 Disk Drive, 

Plotter $300.00 

Designed to interface the Houston Instruments Hi Plot to the 
TRS-80. These routines are industry standard routines: 
PLOT draws straight lines, FACTOR changes plot size, WHERE 
returns the current pen position, SYMBOL prints strings or special 
symbols, SCALE determines scale factors for graphic plots, AXIS 
draws annotations and labels axes, LINE plots vectors of data 
using scale factors. All routines are called from Basic using 
Fortran style subroutine argument lists. 



JOB CONSTRUCTION LEDGER 32K RAM, 

3 Disk Drive $200.00 

Aids contractor /builder in maintaining an accurate record of 
the costs incurred in any building project. Maintains COA, Ven- 
dor File and Job File. Reports generated are: COA Listing, 
Vendor Listing, Job Listing, Job Cost Ledger, Job Cost Summary, 
Checking Account Report. This system can maintain 100 
accounts with descriptions, 10 jobs with estimates, 90 vendors 
with YTD amounts, and up to 3000 transactions (checks). 

TOTAL SURVEY/CIVIL ENGINEER/CONTRACTOR 
$1700.00 



MEDICAL BILLING 48K, 4 Drive System, IBM Selectric Printer 



$1,500.00 



This package provides complete billing and accounts receivable management for any medical or dental office mailing up to 500 
statements a month. 

INSURANCE FORMS. Generates standard medical insurance forms accepted by Medicare, Medicaid, and all third party private 

insurance carriers. 

STATEMENTS. Patient's statements may be printed at any time. The Operator may choose balance due, zero balance, or credit 

balance statements. 

DAILY JOURNALS. Daily Journal includes day's activities, listing by patient of the day's charges, payments, adjustments, and updated 

ledger balances. 

DISPLAY AND EDITING. Any patient ledger can be quickly called to the video display or printer. Editing of clerical information can be 

done while the ledger is on display. Editing of dollar values is not allowed, thus maintaining the integrity of the double entry system. 

CHARGE LOCATIONS. Provides for the optional designation of up to five different locations at which the charge services were provided. 

AGING REPORTS. All accounts are automatically aged into five 30 day categories. The report lists patient's name, telephone number, 

total charges to date, total payments to date, date of last payment, current balance, and signifies whether or not insurance forms have 

been printed for that patient. 

DELINQUENT LETTERS. The programs provide for the printing of delinquent letters. There are four different letters, one for each aging 

category. Operator is able to exclude any chosen patient(s) from batch printing, Delinquent letters, though basically form letters, are 

highly personalized by the computer by using information from each patient's ledger. 

MANAGEMENT ANALYSIS. Tabulates all charges, payments, adjustments, and write-offs for the month-to-date and year-to-date. 



HMCT also has TRS-80s in stock. This means we can provide not only professional software, but also fully tested hardware with much 
improved reliability and flexibility. We provide only the finest quality hardware and peripherals for your system and can customize to your 
specifications. We represent: Centronics, Texas Instruments, Pertec, MPI, Micropolis, Selecterm, NEC, Houston Instruments, 3M, Verbatim. 

We are more than happy to spend time with you either personally in the Houston area or on the telephone. We are here to help you maximize 
the capability and flexibility of your TRS-80 System. 

TRS-80 is a registered trademark of the Tandy Corporation. 

To order by phone or for local dealer information call: 713/661-2005 
Texas residents add 6% sales tax • MasterCharge • Visa 

HOUSTON MICROCOMPUTER TECHNOLOGIES, INC. 
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More for Less. 



Speed. Capacity. Price. 



The Vista V-80 mini disk system 
is 8 times faster than the 
TRS-80, 23% more 
storage capacity, and 
costs oniy $395. 

Compare our performance to 
Radio Shack's TRS-80* Then 
match our price with theirs. Then 
decide which one is for you. 

Features 

• Vista offers 102K bytes to 
Radio Shack's 89K. That's 13K 
more bytes per drive for Vista. 

• The V-80 operates at 12ms versus 40ms 
for TRS-80. Our drive can operate at 5ms, but 
only 50% of TRS-80 will operate at that speed; 
therefore, Vista has purposely set the access time 
at 12ms. 

• Totally compatible with all available disk operating 
systems. 

• Upgraded system. Increased storage and speed 
patch supplied at no charge by Vista. 

• Drives are interchangeable for any location from 
Drive 0— thru Drive 3. 

• Immediate Delivery. 

• 120 Day Warranty 

Prices: 

Single Drive System $395 

Two Drive System $770 

Four Drive System $1450 
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*TRS-80 is a registered trademark of Radio Shack, a Tandy Company 
TYPICAL CONFIGURATION 




FLOPPY 
DISK 
DRIVE 



FLOPPY 

DISK 

DRIVE 

#2 



FLOPPY 

DISK 

DRIVE 

#3 



FLOPPY 

DISK 

DRIVE 

#4 



EXPANSION | T 

INTERFACE "g 
I . 



2 



EXPANSION 
MODULE 



TRS80 
COMPUTER 



52 



Vista Expansion Module 

The expansion Module provides a double density modification 
to your current Radio Shack interface that allows you to format 
diskettes in either single or double density. In double density 
format, your Vista Drive increases your storage capacity up to 
204K bytes on a single 40-track drive. 

To insure the highest performance possible, without com- 
promise, we recommend that you use Vista disk drives in con- 
junction with our Expansion Module* For a demonstration on 
your system call TOLL-FREE 800-854-8017 

PNC© $239.00 (includes all hardware and software) 

*Vista cannot guarantee Radio Shack drives to operate 700% in double 
density. 



The Vista Computer Company 1401 Borchard Street •Santa Ana, California 92705 •714/953-0523 



I DOUBLE DENSITY , 
I CONFIGURATION | 
I (204K BYTES) , 



Single Density Configuration (102K Bytes) 
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Bigger Is Better. 

Expandable storage. Greater Versatility. 

The Vista Model II* Disk Expansion 
system provides one, two or 
three drives, and adds 
up to one-half million 
bytes of storage. 

You say you want more disk stor- 
age, more programming versatil- 
ity . . . at a reasonable price. Say no 
more. Our Vista Model II Disk Ex- 
pansion System may be just the an- 
swer for you. Choose from 1 , 2 or 3 
drives, already mounted. Each ad- 
ditional disk drive will add about 
one-half million bytes of on-line 
storage to your system. Buy only 
what you need now. As your needs 
grow, you can continue to expand 
your capacity by adding another 
drive. It's that simple. 

But the best part we've saved for 
last. The price. It's cheaper than 
Radio Shack, yet our Model II will do 
everything Radio Shack's expan- 
sion system can do. The only differ- 
ence is our Model II will keep on working long 
after most others have stopped. That's why we are justifiably 
proud of our product's high reliability. And our 120-day warranty. Actually, it's 
not hard to stand behind a product — that works — if you know what we mean. 

"Model II is a registered trademark of Radio Shack, a Tandy Company 

COMPARE OUR INTRODUCTORY LOW PRICES 

1 -drive Expansion System $1 ,000 3-drive Expansion System $2,100 

-..$ 525 




2-drive Expansion System $1 ,550 Additional Drives Only 

NO WAITING • IMMEDIATE DELIVERY. 



NAME 



ADDRESS 
CITY 



PLEASE W ONE: 

□ CHECK OR MONEY 
ORDER 



□ CREDIT 
CARD 



□ COD. 



TELEPHONE 



OPTIONAL 

COMPANY AFFILIATION 



PLEASE CHARGE MY CREDIT CARD: 

□ MASTER CHARGE D BANK AMERICARD VISA 

CARD NO 

EXPIRATION DATE 

PRINT EXACT NAME 

OF CARD HOLDER 



Item 



Quantity 



Price 



INTENDED APPLICATION 



SIGNATURE 



Subtotal 

Calif. Res. add 6% sales tax 

Per-Unit Shipping and Handling 

($5.00 UPS - $7.50 UPS Blue) 

Total 



522 



CALL TOLL-FREE 800-854-8017 

The Vista Computer Company 1401 Borchard Street* Santa Ana. California 92705 •714/953-0523 



tS Reader Service— see page 131 
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New 
TRS-80 
Model 




TRS-80 Model II Power and Features 



Software 
Now Available 

• General Ledger 

• Inventory Control 

• Accounts Receivable 

• Mailing List 

• Payroll 

More is on the way! 



• 32K or 64K RAM 
Built-in 8" Floppy (500K Bytes) 

■ Supports 4 Floppies (Up to 
2 Megabytes) 

DMA and Vectored Interrupts for 
Faster; Throughput 
Interpreter BASIC (Other 
Languages Available 2nd 
Quarter 1980) 
Z-80A Processor at 4 MHz 
Separate Keyboard Processor 
2 RS.232C I/O Ports, 
1 Centronics Parallel Port 

" clviciiyat stores and dealers, . 



More power, more savings, 

and quicker delivery 

to your small business. 



More Computer for Your Money! Radio Shack 
is now delivering TRS-80 Model II, our second 
computer breakthrough, designed especially for 
business/professional applications and priced 
33% to 66% less than comparable systems from 
IBM, H-P, DEC and others. The basic Model II 
system is contained in one desktop cabinet, with 
a built-in 8" dual-density 
floppy and a detachable, full- 
sized keyboard. A 
convenient calcula- 
tor-type keypad is pro- 
vided. Model ll's 12" high-res- 
olution screen displays upper 
ower case alphabet, numer- 
als and 32 graphics charac- 
ters. Format is 80x24, and ex- 
panded characters — 40 per 
ine — are software selectable. 
Price for the 32K 1-Disk basic 
Model II system is a surpris- 
ingly low $3450* 

RAM Expansion. Model lis 
are available in either 32K or 
64K models and, of course, 
you can upgrade a 32K to 64K 
anytime. 

Disk Expansion. Model ll's built-in 
floppy stores about Vz megabyte. For 
more storage, plug in our Disk Expansion 
Unit with one, two or three drives. Each 
drive provides another 486K bytes. Price 
for the DEU with one drive is $1,150.* 
Drives 2 and 3 are just $600,* each, which 
means a 64K, 4-Disk Model II, as shown, 
with 2 megabytes of memory and heavy- 
duty desk is yours for just $6,599? Visit 
your nearest Radio Shack Computer 
Center or any of our 7300 stores, or write 
today for the exciting details. 



Radio /hack 




The biggest name in little computers® 
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Free 24-Page 
TRS-80 Catalog 



Write: Radio Shack, Dept. CMA-447, 
1300 One Tandy Center, 
Fort Worth, Texas 76102 
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%) REMARKS 

%J^0 bv Wavne Green 



Surely I am jesting ... no one could be 
serious about using a computer in place of 
a trained psychotherapist? No, I'm serious 
about this and I'll explain what I mean. 

Firstly, I don't expect the application of mi- 
crocomputers to psychotherapy to spring full 
blown into our lives. I suspect it will sort of 
creep in slowly; at first, possibly, as an ad- 
junct to diagnostic programs used by doctors. 
You see, we can devise programs to help doc- 
tors with their preliminary diagnostics and to 
take a lot of the work from nurses in writing 
up patient histories. But most illnesses have an 
emotional aspect to them and this should be 
taken into account. 

The emotional factor in an illness is always 
hidden, even from the patient and, if asked 
about it, the patient won't be of much help 
. . . not without some input from the subcon- 
scious mind. A doctor who tries to treat only 
the illness and its symptoms, but who ignores 
the emotional components of the illness, is not 
going to have a lot of success with the patient. 

Ah, but now do we tap the patient and fer- 
ret out the emotional problems which may be 
contributing to an illness, particularly when, 
as I said, the patient has no awareness of 
them? Fortunately this is not a complicated 
matter, once you understand how the mind 
works. Let's wander off into this branch of 
computers — the human mind. 

There is a tendency to think of the brain and 
the mind as one. Unfortunately, the more you 
study the brain, the more confusing much of 
the operation of the mind becomes. Are you 
aware that no one yet has even a good hint as 
to where its memory is? That's right! Oh, we 
can poke and probe into the brain and re- 
stimulate memories to flash back, but this is 
akin to poking a probe into a computer and 
bringing a memory out of a disk or a chip. The 
brain is a complicated switching arrangement, 
much like a computer. 

I have an idea about our memory, but un- 
less you are geared to think in terms of the oc- 
cult, you'll prefer to wait for further data. 
Luckily we don't have to know where the 
memory is in order to work with the brain . 

Former Lives 

We have some hints on memory. We know 
that under hypnosis we are able to recall in 
complete detail all of the percepts from any 
time of our life. Everything is recorded in the 
mind in some way. Consciously, we have trou- 
ble accessing this data and we term this: for- 
getting. The mind is much like a computer 
when you've lost your index to a disk and, 
though the data is there, you can no longer ac- 
cess it. 
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This complete recall of a lifetime in full de- 
tail tells us something more. When you add up 
the number of bits of memory making up the 
percepts of the eyes, ears, nose, fingers and 
other bodily contacts, as well as temperature, 
pressure, kinesthesia, etc., you have a formid- 
able storage problem. I suggest that the hu- 
man brain's storage medium is both infinite 
and permanent. 

There is more to life than the physical body 
and the physical brain. Experiences of mental 
telepathy and psychokinesis have been docu- 
mented. (Perhaps you've seen. the movies of a 
Russian woman moving things without touch- 
ing them.) If such experiences have been re- 
ported for thousands of years, is it so difficult 
to conceive of another dimension where we 
store our memories? No one has anything bet- 
ter to offer. 

- In case you have neither seen hypnosis nor 
read about it, people can be made to regress 
easily and experience events from the past 
with all the realism of a current happening. 
There is a good deal of argument in scientific 
circles about this because some hypnotists 
have regressed, people back to their birth . . . 
and then beyond that, to their conception. 

Since our perceptions are being recorded 
automatically and no recognition or under- 
standing is involved — much like a computer 
recording a disk or a phonograph record — 
there is no reason to be surprised that the re- 
cording starts fairly early. 

This gets murkier when people regress to 
past lives. People are able to bring up mem- 
ories of past lives in rather remarkable detail. 
I've done this a number of times myself and 
the facts that I've brought up checked out sur- 
prisingly well. 

As fascinating as the concept is and as real 
as the memories brought back seem to be, I'm 
not completely convinced of the existence of 
past lives. This may be a fanciful construction 



of the mind, aimed at helping people to handle 
current problems more easily. There is a need 
for research on this. I do know that when peo- 
ple are made to experience previous deaths, 
this can have amazing results in curing pres- 
ent-time complications. My view is this: 
Whether the previous lives are real or not, us- 
ing them to help people in their present lives 
often works. 

Cut Out the Middle Man 

You don't have to go to a hypnotist to expe- 
rience your own past. It's right there, easily 
contacted at any time ... if you know how. 
You have to learn how to bypass the conscious 
mind, that acts as a Filter, keeping out subcon- 
scious material. 

The conscious mind has trouble getting 
data if it has instructions that program it to 
have trouble. These instructions can take the 
form of parents telling a child that he doesn't 
remember something right. This can take the 
form of a pain equivalent that turns off a 
memory. The body, geared for survival, re- 
cords a painful experience and any surround- 
ing percepts as the equivalent of that painful 
experience. These percepts are to be avoided 
in the future. Certain words or phrases can 
equal pain on a subconscious level without a 
person's being aware of it . No amount of later 
programming can erase the permanent re- 
cordings, but this later programming does 
make access virtually impossible. 

The instruction to avoid pain seems to be a 
very fundamental one . . . possibly on a cell- 
ular level. Remember that we are made up of 
cells, each of which has its own life in its envi- 
ronment. And each of these cells-is made up of 
smaller parts which, when put together as- 
sume a life. The whole body operates in a sim- 
ilar manner, made up of much smaller parts 
until it finally gains an awareness of its total 
self. 

There seems to be little difference between 
physical pain and mental pain. Both are to be 
avoided. Both poison all other percepts that 
are recorded at the same time. 

Therapy 

Some therapists make use of this by putting 
patients under a light hypnosis, regressing 
them to painful events and going over them re- 
peatedly, with part of their awareness in pres- 
ent-time. This appears to decondition the 
painful equations the mind has set up and 
erase them. (Those of you who are familiar 
with the method of drawing the pain out of a 
burned hand by holding it over a fire and get- 
ting it as hot as can be accepted have seen this 
system at work.) 
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The normal reaction to pain is avoidance 
... .to diminish the pain or ignore it. This 
has been found to be the worst reaction . . . 
which figures. Rather if you learn to make 
yourself aware of the pain, to feel it as deeply 
as possible and keep feeling it until you can't 
any longer, you'll find that burns will heal 
much more quickly, that cuts and bruises will 
heal quickly, etc. 

Talking with a psychiatrist helps a bit. But, 
if instead of going over the painful memory 
once, you go over it again and again, until the 
pain is removed, that trauma will no longer 
have any affect on your life. The pattern of 
trauma starts with much feeling and emotion, 
gradually running through annoyance, then 
boredom and finally laughter. Once you reach 
the laughter response the trauma will be gone. 



. . no one yet has 
even a good 

hint as to where 
memory is? 



But how can we access traumas hidden in 
the subconscious? It's a lot like wanting to go 
directly to the data base but bypass the termi- 
nal and its computer. The data is down there, 
but the terminal has instructions not to access 
it. The key to accessing the mind's data base is 
tied into the speed of the system. The terminal 
(conscious mind) runs slower than the data 
base. If we can get in there fast enough, we'll 
be able to get data out before the terminal can 
shut off the response. 

This can be done with "flash" answers. A 
therapist might ask the person a question and 
snap his fingers demanding an immediate re- 
sponse, before the conscious mind can inter- 
fere. This not only works, it is infallable. 

This little response mechanism may seem 
like a toy at first but you must have the ex- 
perience and training to handle this sort of 
thing before you start playing around. 

Wet Cobblestones 

Just to give you an example of how the flash 
answer works, I'll tell about a doctor I met 
down in Bucks County Pennsylvania. I was 
discussing this concept with him and he 
thought it was rubbish. That's okay too. But I 
asked if he would give me five minutes to 
show him how it worked. He said okay. 

I asked him if he had any pains which 
bothered him. He said no, nothing much. 
Hmmm, says I, what do you mean by not 
much? Well, on occasion he would have a very 
sharp pain in his chest, but it wasn't signif- 
icant. When the pain came he would give him- 
self a shot of morphine and it would go away. 
I asked if he knew where the pain came from. 
No. Would he like to know where it started? 
Sure, but he felt it was unlikely that it had any 
real roots. 



So I started in. I asked him to say either yes 
or no each time I snapped my fingers, i then 
ran words by him, snapping after each word. I 
got a string of nos as 1 asked about mother, 
father, school and a few other obvious things. 
When I mentioned bicycle I got a yes. Okay, 
now we're getting there. Did anything come to 
mind about a bicycle? No? Okay, repeat the 
word bicycle a few times and let's go back to a 
bicycle accident. 

Suddenly we were there. He was going to a 
medical class in Paris on a bicycle and he'd 
slipped on the wet cobblestones. The handle 
bar had hit him in the chest and knocked him 
out. 

He'd managed to wipe the whole incident 
from conscious recall (until my flash recalled 
it), and was left only with the periodic pains. 
The next step was to go over the accident until 
the pain was gone in present-time and then, 
finally, to analyze what was restimulating the 
pains and remove that. 

But no, he felt that the morphine was a 
satisfactory solution to the pains, so he didn't 
want to bother with the final analysis. 

The whole matter probably could have been 
cleared up in 15 to 20 minutes, but this would 
have removed his excuse for the morphine. At 
any rate, that's how the flash answer system 
works . . . and I like it because it will always 
cut through the conscious mind to the data 
base. 

Another hookup directly to this human 
data base is a physical one. If you hook a sen- 
sitive ohmmeter to the hands of a person and 
start asking questions you'll see dramatic 
drops in resistance as the hands sweat. This 
takes place in a fraction of a second and pro- 
vides clues for a therapist even when the con- 
scious mind is in complete control. 

Why the moisture? This may be a response 
left over from the time our ancestors were 
grabbing from the trees or a stick to ward off 
enemies. It's part of the alarm response and 
tied into our data base when there are pain 
messages. 

It is possible to write a pseudo-psychiatric 
program which will actually delve into our 
problems. The good therapist is the one who 
refuses to get emotionally involved, but rather 
acts like a computer, searching out clues to the 
problems. If you get in touch with a patient's 
data base you'll bypass all his smoke screens 
and get right to the heart of the problems. 
From there it is a matter of deconditioning the 
programming causing the troubles. 

If you want to try to do this via psycho- 
analysis, you are in for years of trying to cope 
with the conscious mind and it is no help at all 
because the mind reacts automatically to pro- 
grammed instructions. The conscious mind is 
a miracle of rationalization. 

Grab Your Coat 

For instance, put a person under hypnosis 
and instruct him that when you touch your ear 
he will take off his jacket. When you touch 
your wrist he will put it on. Awaken him and 
proceed to talk about anything. 

When you touch your ear he will obediently 
take off his jacket. If you ask him why, the 
answer may be that it was a little warm. So, 



you touch your wrist and the coat goes back 
on. Why? Well, since you mentioned it, he 
thought you may have wanted him to wear the 
coat. 

You touch your ear again and off comes the 
coat. Why? It was a bit binding around the 
arms and the material caught on the chair. 
And so this goes, taking perhaps a dozen offs 
and ons before the person becomes aware that 
he is behaving oddly. 

A rationalization is a lie which a person 
believes and acts on. Its control comes from 
the subconscious mind. Actually, the word 
"mind" is out of place here because the sub- 
conscious is much more like a data base with a 
host computer and its own programming. It is 
only the conscious mind of which we are 
aware and yet much of our behavior is con- 
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trolled by this subconscious computer that we 
can't contact. Worse, this damned computer 
twists things and lies to us, furnishing 
spurious excuses to explain weird instruc- 
tions . . . and then prevents us from even 
thinking about the whole situation. No 
wonder we have problems. 

We see these conditioned responses every 
day, but the reasons behind them remain a 
mystery. This conscious mind is what the 
psychoanalyst is trying to work with. It's 
much like trying to reprogram an intelligent 
terminal, but without changing the programs 
in the host computer. Good luck. 

Any wonder psychoanalysis takes years and 
friends of the patients are struck by the slight 
changes that take place? 

I know one person who was flipping out 
and started going to a psychoanalyst. The 
condition grew worse because the patient was 
smarter than the analyst and, as far as I know, 
the analyst was never able to get by the very 
smart terminal. They went through many 
years of this nonsense, investing perhaps 
S75.000 in this process, the patient never let- 
ting the analyst even close to the real prob- 
lems. The person is still functioning, but as a 
smiling, treacherous fruit cake and a danger 
to any who comes near. 

One of the problems that a therapist has is 
his own subconscious, that similarly reacts ir- 
rationally to events, governed by the pro- 
gramming built into his own system. This is 
where a computer may be able to outperform 
a person. 

I'm hoping we'll have some articles on the 
fundamentals of writing therapy articles, par- 
ticularly from a perspective that will be help- 
ful to doctors and hospitals taking a patient's 
history.! 
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by Michael Tannenbaum C.P.A. 



One of the most desirable new financial 
software packages is an accounts re- 
ceivable system. This sub system is customari- 
ly linked to the general ledger through the 
sales journal and the cash receipts journal. 

In the past, many attempts have been made 
to improve the quality of accounts receivable 
recordkeeping. The bookkeeping machine 
and the "one write" systems are notable ex- 
amples. However, these methods, while super 
for getting data onto an account's record, 
cannot rapidly analyze data. 

An early attempt to mechanize information 
was the magnetic stripped card and associated 
reader. These devices looked fine in demon- 
strations, but as soon as the cards became 
worn, they usually failed. 

There had to be a better way and microcom- 
puters appear to be the answer. 

Radio Shack Program 

Recently, Radio Shack released its accounts 
receivable package (stock number 26-1555). 
As described in its literature, this system has 
several storage capacity options available. 
•300 customer accounts and 1000 transactions 
a month (2 disk systems) 
•100 customer accounts and 2000 transactions 
a month (2 disk systems) 
•500 customer accounts and 2500 transactions 
a month (3 disk systems) 

The key features of the system are: 
•complete end of the month billing 
•billing statements ready for mailing 
•automatic customer account record updating 
•total for general ledger postings 
•optional advertising message on billing state- 
ments 
•full A/R analysis including aging status 

With these features, the package should 
find a wide market among small business 
owners of the 80. 

However, before you run out to plunk 
down 150 hard-earned dollars, there are a few 
things you should know about the system. 

This system is a "balance forward" ac- 
counts receivable system, meaning that in- 
voice and payments detail are reflected on the 
current month's statement only. Historical in- 
formation is lost. 

How does that affect the use of the system? 
. . . Well, it affects the system in two distress- 
ing ways. The first is that keying payments for 
months prior to the preceding month is diffi- 
cult, unless a copy is kept of all statements. 

However, the second is the most unfortu- 
nate. If a payment is received on an account 
with an old balance, the account status is im- 
mediately upgraded to current. This is done 
despite the fact that the payment may not have 



been for the outstanding invoice. The ma- 
chine simply does not have the capability of 
analyzing the opening balance by due date. 

In addition, since there is only one status in- 
dicator, an account that has activity in more 
than one period will be classified with the 
status of the oldest outstanding amount until 
a payment is received. Then everything will 
become current. 

From an accounting point of view, a me- 
chanical aging of a file with misclassified 
status will be useless. It would be necessary to 
age by hand to develop a legitimate account- 
ing document. In fact, I can only recommend 
that the user of the system carefully review all 
his information before making a decision 
based on the status indicator. 

Although these limitations are unfortunate, 
they need not prevent the use of the system. 
Aside from some distressing error messages 
such as "unrecognized error number n in line 
nnnn press @ to continue," the system has a 
great deal of utility. 

The Set-up Program 

In addition to an accounts receivable pro- 
gram, the diskette contains a program that 
sets the parameters of the system. The set-up 
program is an interactive procedure which 
prompts the owner into answering critical 
questions such as name, address and phone 
number. 

During the account assignment phase of the 
procedure, it would be advisable for an ac- 
countant to be present. Decisions must be 
made that affect the subsequent recordkeep- 
ing of the general ledger. 

At the conclusion of the procedure, a pass- 
word may be chosen. The Radio Shack in- 
structions properly caution the user that loss 
of this password could jeopardize access to 
files in the future. No unique passwords 
should be chosen unless absolutely necessary. 

The system operates easily enough. Opera- 
tions are menu driven, and where a sequence 
of operations must occur, graphic prompts 
are used. However, there are some things that 
the system will not do. 

As supplied, the system is not equipped for 
a simultaneous billing and posting. The sys- 
tem assumes that invoices are prepared by a 
separate method and that no more than three 
categories of analysis are required when post- 
ing to the receivable file. 

This situation is usually found in firms that 
do not try to analyze sales by type when post- 
ing receivables. If all that is posted is sales and 
postage, three categories will be sufficient. 
However, if an attempt is made to analyze and 
post sales by more categories, i.e., nuts, bolts, 



screws and nails, three will probably not be 
sufficient. If a sales analysis is desired, it may 
be very difficult to customize the entry routine 
to facilitate simultaneous billing and posting. 

Transactions of all types — sales, cash, cor- 
rections, bad debt write-offs — are entered in- 
to a holding file. No attempt is made to up- 
date the accounts until a posting session is 
run. Therefore it's a good idea to check the 
system status to see if current accounts have 
been posted before using the account scanning 
routine. 

When posting is done, a complete audit trail 
is printed out along with a summary of general 
ledger account activity to date. At the end of 
the period, a similar report is prepared during 
the closing routines. There is no shortage of 
hard copy documentation. 

Referencing 

Routines reference an account by number 
or name to increase accessibility. This is a real 
assist because it eliminates the need to remem- 
ber the assigned account number. 

It is however, achieved with some penalty. 
After maintaining its account files, the system 
pauses to sort the account by three keys: 
number, name and zip code. This creates an 
index which points to the account location in a 
random file. With this technique data can be 
rapidly accessed. A super idea, but as per- 
formed in BASIC, verrrrry slow — be patient. 

Once an account is located, the routine can 
modify the information, search for the next 
account or print the contents of the screen for 
a hard copy reference. The customer's file as 
of the last date posted is provided. 

As in other Radio Shack projects, the user 
documentation is adequate. Although the ac- 
counts receivable package is primitive, it is 
precisely what the small office needs. 

But the technical documentation is inade- 
quate and this is unfortunate. So much good 
programming is available in this package that 
it almost cries out for customizing. Tailoring 
the system will be quite a chore, however, in 
the absence of even the most cursory file de- 
scriptions and variable lists. 

In summary, the accounts receivable system 
represents a good first-effort but hopefully, 
Radio Shack will introduce new versions of 
the package to improve its weaknesses. ■ 

If you have business software or special 
routines to share, please do not hesitate to 
write. The popularity of the 80 is its greatest 
benefit. I am sure that your problems and 
solutions can be of help to others. If you wish 
to contact me, the address is: 42 Hula ire Road, 
East Rockaway, New York 1 1518. 



80 Microcomputing, February 1980 • 11 



CAPTAIN $9 

hv Rnh I irirtil %r ^0 



by Bob Liddil 



Here's Captain 80, sitting in an empty 
microcomputer lab after a hard day's 
work. Still disguised in togs, jeans and a blue 
pocket T-shirt — the trademarks of a mild-man- 
nered programmer-reviewer — I reflect on 
events from my past. 

I am constantly bombarded by the chit-chat 
of non-computcrists, each a sort of sociologist 
claiming to know exactly who you are out there 
in the micro-consumer public. Each of them, a 
specialist in the field of marketing or advertis- 
ing, swears that you are a businessman, 
devoted to accounting, bookkeeping, and the 
simplification of the secretarial skills thereof. 
Another swears that you are a dyed in the wool 
hobbyist eternally delving, like mathematical 
miners, ever deeper into the mysteries of pro- 
gramming. 

These people agree on one point: You don't 
like games. 

Just Another 13- Year-Old 

I know a computer hobbyist in Cincinnati. 
His name is John Lindeman Jr. He's not a 
math whiz or a genius or even a great program- 
mer. As a matter of fact, when 1 first met him, 
he was just another gangling, slightly shy 
13-year-old, with no general direction in life ex- 
cept the inevitability of growing up. Then he 
saw my TRS-80. 

The speed of Little John's metamorphosis 
was awesome. Within weeks of his first intro- 
duction to my computer, this boy's agile mind 
had absorbed everything I could possibly teach 
him about BASIC on the TRS-80. 

His father has not ceased to be astounded at 
Junior's transformation from an average stu- 
dent, with a 1 3-year-old's sense of responsibili- 
ty, into an intelligent, studious, cooperative 
young man. 

From the first, computcring was a dad/lad 
activity with the Lindemans. Although there 
were business and financial programs available 
even then, it was Star Trek and Wumpus and 
the Artillery from the People's Computer 
Company that glued Little John to my comput- 
er. Each Saturday thousands of sacrificial 
Klingons littered the floor of my computer 
room after LJ and his dad left. 

Is this an isolated situation? No. 

A Case in Point 

Consider a children's home in Southern 
California, where 1 worked before coming to 
New Hampshire. Charlie S. was a handicapped 
youngster about the age of 12. His attention 
span was very brief and his patience with de- 
vices was very limited. 

When I brought my TRS-80 into his class- 
room, he took one look at it and demanded, as 



only Charlie could, to be the first one to play. I 
use the word play, though, frankly, it was not 
my intention to introduce games of any kind to 
this situation. 

I had written a simple fairy tale with print 
statements onto cassette. No graphics, just 
plain old reading — electronic reading. 

The story was about the virtues of calmness 
and self-control. The hero was a Quiet Apple. 
Whether it was the story or the computer or a 
combination of both that impressed this dis- 
turbed little guy is hard to say. The point is, 
Charlie went out of his way to be a Quiet Apple 
and did not hesitate to point it out whenever his 
behavior was appropriate and no one men- 
tioned it. 

Nor was Charlie the only child in this situa- 
tion who was turned on by the computer. This 
same agency maintained Group Homes, do- 
mestic settings for the delinquent or disturbed. 
As I was assigned to each of these homes as a 
counselor, my computer went with me. 
CLOAD Magazine's Spelling Bee got more of a 
workout than any other single program that 
traveled with me. This seventh grade spelling 
lesson, thinly sugar-coated, was at the top of 
the demand list for kids who would've done 
anything, rather than read a single word. 



These supposedly unteachable kids, at least 
for the time I was watching, fell in love with 
learning. When it came time for me to leave, I 
believe that they cried more over the loss of my 
computer than me. 

The Gamers 

What really burns me up is the way some 
segments of the computer software industry 
low-rate the intelligence and importance of 
gamers. They are making a big mistake. 

For every single business user of the TRS-80 
there is a child, or teenager, a son, a daughter, 
nephew, neighbor or whoever, waiting for a 
chance to use that marvelous computer for fun 
and games. It doesn't take a genius to figure 
out that even the lowliest of graphic drawing 
games still requires an increased attention span 
and deliberate eye-hand coordination. 

Here's Captain 80, in his civies, sitting in a 
darkened microcomputer lab, surrounded by 
hundreds of thousands of dollars worth of 
hardware. I can't help thinking about Charlie 
and thousands of kids like him whose interest in 
computers, or in learning itself, depends on the 
imaginative simulations of programmers. 
Games, if you will. There's room in the in- 
dustry for everybody. ■ 
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Future Pattern 



I would like to obtain the answer to several 
questions about your new publication, 80 
Microcomputing. 

The promotional brochure indicates that 
the magazine will be written for the relative 
newcomer to microcomputing. Does this 
mean that the content will be written at a 
significantly lower level than in the present 
Microcomputing magazine? 

I am especially concerned about coverage 
of machine language routines and techniques 
and the working software "innards" of the 
TRS-80, disk operating systems, etc., as op- 
posed to BASIC programs and programming 
techniques. It seems to me that the former 
area is one which receives almost zero support 
from Radio Shack and, consequently, one in 
which other help is needed the most. 



What will be the future role of the current 
Microcomputing magazine? I do not know if 
it is just coincidence, but the December issue is 
virtually bare of TRS-80 coverage. Is this the 
pattern for the future? 

I realize that magazines have to strive for a 

broad subscriber base in order to continue in 

business, but I am concerned that people like 

myself who are not beginners or experts will 

find themselves served by neither publication. 

Norman H. West 

7511 V alburn Drive 

Austin, TX 

We hope 80 Microcomputing's mix of ar- 
ticles will introduce the novice to computer 
electronics, while at the same time, it will cap- 
ture the interest of the small businessman or 
professional, when applying his computer to 
accounting or recordkeeping problems. 

Continue to next page 
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80 Microcomputing has not forgotten the 
hobbyist either, and we are collecting articles 
on expanding the performance of the machine 
without all the expense. 

Machine language and its usage are the sub- 
jects of this month 's Applications column, as 
well as the "Baby bug" article by the same 
author. 

In the future, we are planning an issue de- 
voted to programming languages, a guide out- 
lining their strengths, weaknesses and useful- 
ness. 

We hope our readers too will let us know 
what they want to see in the magazine in the 
future. —Eds. 

Why Can't They Explain! 

A problem which I ran into and which had 
me temporarily stopped: I found I just 
couldn't get the recorder to operate by the 
TRS-80 manual's (User's Manual for Level I, 
Catalog No. 26-2101) instructions. 

Page 5 of the manual under "Connecting 
The Cassette Recorder," Notes 1 through 3 
refer to CTR-41 . There is no explanation what 
a CTR-41 is and there is no CTR-41 supplied. 
I contacted the local Radio Shack and they 
said that CTR-41 was a previous recorder. It 
has been replaced by a CTR-80 recorder and 
all references to CTR-41 should be CTR-80. 

More- confusing was that under Note 3B 
which read "NOTE: Be sure you always use 
the Dummy Plug when loading programs on- 
to tape (Recording)." This was followed by a 
picture of the Dummy Plug. I really tried hard 
to follow these instructions with no results. 

1 finally, sheepishly, contacted the Radio 
Shack again. They couldn't understand the 
problem and asked that I bring the keyboard, 
the power supply and the recorder down to 
their store. I did this and right away they said 
my problem was using the Dummy Plug. 

They explained that the CTR-80 doesn't re- 
quire this plug while the CTR-41 does. Since I 
had a CTR-80, 1 would have to omit the plug. 
I did and it worked. 

Question: Why couldn't Radio Shack have 
added a revision sheet to their manual, so us 
novices would know about this? I sure wasted 
a lot of time on this — nearly gave up. 

It would be interesting to know what other 
beginners did without the help of Radio Shack 
to get around this error. All the tapes were use- 
less until I got my recorder problem solved. 

Funny how one dummy plug can hold up 
another dummy. 

L. A. Smythe, Jr. 

Rt. 3, Box 650 

Seguin, TX 78155 



Super Utility 



tually using it a person would not realize its 
value. 

This is the Super Graphics Editor from 
Level IV Products Inc., 32238 Schoolcraft, 
Suite F4, Livonia, MI 48154. What it allows 
you to do, incredibly, is directly write graphics 
characters into strings. You work with the ac- 
tual graphics themselves, just as if they were 
numbers or letters. And the BASIC accepts 
this and will print the graphics strings just like 
any other string. 

For example, you are now able to write 
directly TS = " ", which might 

represent a horse. Then the BASIC command 
PRINT TS would instantly print the horse! 
And the speed is phenomenal, much faster 
than even POKE graphics. If you've ever seen 
Android Nim, the technique is the same. In 
fact you can now list and edit Nim. 



Best of all, the Graphics Editor need be in 
the machine only while you write the pro- 
gram. The finished program can be saved on 
disk or tape. The Graphics Editor is not need- 
ed to run the program. 

Level IV has 16, 32 and 48K versions for 
disk or tape at S14.95. And they offer a 
money-back satisfaction guarantee on the 
Editor. I doubt that anyone has taken them up 
on it, or will. 

I am so enthusiastic about the Graphics 
Editor that I should make clear that I have no 
connection whatever with Level IV. Some of 
their stuff (like Oregon) is junk. But the Super 
Graphics Editor is excellent, excellent value — 
a real contribution. Buy it. You will never use 
anything else. 

Roxton Baker 
56 South Rd. 
Islington, CT 



hv RndQ Wirth ^^ ^^ 



by Ross Wirth 



I would like to tell your readers about a 
super utility program for the TRS-80. It is, 
sadly, so poorly advertised that without ac- 



Thousands of companies and individuals 
around the world own a TRS-80 and the 
readers of this magazine represent a portion 
of this international community. This column 
serves as a dialogue among TRS-80 owners. 
By sharing your thoughts and ideas, we can all 
advance in the use of our computers. 

Send your correspondence to Ross Wirth, 
15906 E. 96 St. N., Owasso, OK 74055. Please 
include a self-addressed stamped envelope for 
an individual reply. 

Application Review 

Now that winter is here, have you thought 
about how pale you look? A trip to a tanning 
center may be just what you need. 

Entering a local tanning center, you are in- 
troduced to a 4K Level I TRS-80 microcom- 
puter. After answering nine questions about 
your skin type, an exposure schedule is dis- 
played. This schedule will be used to insure the 
proper exposure time in the ultraviolet light. 

After twenty visits you are tan and healthy 
looking. The TRS-80 used was standard 
Radio Shack stock. The cost of the custom 
program was $75. 

Sub-user Groups 

The reason people attend user group meet- 
ings are as varied as the people who come. 
Some are there to learn Level I programming, 
others need to learn advanced programming 
techniques for DOS. Still others don't care 
about programming and are interested in 
learning about new applications or hardware. 

How do you please everyone? After a year 
of trying I have decided you simply can't; it 
leads only to frustration. 

I propose, instead, the formation of sub- 
user groups on a local scale. The TRS-80 user 
group will coordinate these local groups and 
serve as a clearinghouse for member needs. 



Each sub-user group will consist of three to 
ten individuals interested in a particular area 
of study. Meetings will be in homes, organized 
by a group coordinator. Will it work? I don't 
know yet. 

Similar to the formation of special interest 
groups on a local scale is their formation on 
an international one. Communication may be 
by letters or telephone, but the function will 
be the same. People with specific interests can 
pass along information and share programs. 

The following groups have already been 
suggested: genealogy; investment analysis; 
and medical office procedures. If you are in- 
terested in coordinating one of these groups or 
organizing a group of your own, send your 
name and address to me. This matchmaking 
may give birth to some excellent new software 
and hardware for all TRS-80 owners. 

Short Notes 

CTR-80 tape recorders with a production 
run earlier than 2A9 can destroy programs 
when the play button is pushed and the pro- 
gram tape is over the record/play head. To 
prevent this make sure the tape is completely 
rewound before loading the program. 

Radio Shack will fix it at no charge. 

The Tidewater TRS-80 Users Group pub- 
lishes a free newsletter. The newsletters are 
distributed by mail with flyers from various 
companies who participate in a "cooperative 
mailing" to share postal costs. 

While the newsletter is free, financial 
realities require mailings to be done with 
rotating lists. To insure that you receive all the 
issues, send a donation or extra first class 
stamps with your request. "Published on 
rainy weekends," the newsletter comes out on 
an irregular schedule. 

For free newsletters write to TCS, PO Box 
10281, Norfolk, VA 23513. ■ 
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UNLIMITED^ 



by Sherry Smythe 



Rick Waits, manager of Radio Shack Com- 
puter Center of San Antonio, Texas, ar- 
ranged for me to see a unique form of computer 
dating service for members of the American 
Sportsman's Club which matches hunter, 
fisherman and/or camper with the appro- 
priate game, fish or campsite at the optimum 
lime and season. 

This complex application, utilizing a 48K 
TRS-80 Business System with tractor-fed print- 
er, 4 disk drives and Rick Farr's custom pro- 
gramming is doing what a microcomputer does 
best — equalling or bettering larger computers 
costing ten times the price. 

The primary responsibility of the American 
Sportsman's Club is managing hunting, fish- 
ing, and camping leases in Texas and about a 
dozen more states and foreign locations giving 
its members and their families the greatest op- 
portunities for outdoor recreation, away from 
the frustrating pressures of the over-populated 
public camping, fishing and hunting grounds. 

The ASC has many game and fish stocking 
programs and works closely with landowners 
assisting in the preservation of game and fish. 
Also a social club, members and their families 
can enjoy a wide range of exciting outdoor 
events with people of similar interests. Special 
instruction classes are offered where every 
member of the family can learn new sports and 
valuable outdoor skills. 

Don Albert, southern operations director, 
guided us on a tour of what he called his 
"bookie joint." He told us that the TRS-80 and 
the ASC were united together almost as an af- 




terthought. 

Someone casually mentioned the TRS-80 in a 
post-hunting trip discussion. After explaining 
its virtues and potential for handling club rec- 
ords, it was subsequently reviewed, found fit- 
ting for the intended applications, acquired, 
programmed and put into use. 

Their TRS-80 microcomputer system keeps 
an inventory of which game is where, the cen- 
sus of each, the number that can safely be 
harvested at any one time without damage to 
the balance of the species. Simultaneously, it 
coordinates this data with the specs of the 
various hunting and fishing rules, regulations 
and seasonal restrictions for each individual 
state and territory, compares this with the 
members' preferences on hunting, fishing, 
and/or camping and makes the appropriate 
reservations. 



In the pre-microcomputer days booking 
camping, hunting, or fishing trips and main- 
taining the inventory of leases for hunting, fish- 
ing or camping sites was done with cards (thou- 
sands of them). With the visual aid of several 
big plotting boards and lease maps, coded to 
show the type of game, who was scheduled to 
hunt, camp, or fish and when, about forty tele- 
phone operators did their best not to send too 
many people to the same place on the same 
weekend. 

Don said, under the circumstances, the 
operators did a nice job coordinating all the 
data manually, but, obviously, it was costly, 
time consuming and subject to human error. 
With the microcomputer on line, fewer opera- 
tors have instantly updated figures literally at 
their fingertips, providing a better system at a 
more reasonable cost for the club. ■ 



^APPLICATIONS 



by Dennis Kitsz 



Don Albert has ASC's hunting leases pin- 
pointed on a map of Texas. 



EEven critics will admit that the wworld's 
first popular microcomputer was designed 
successfully — its hardware has bbeen reliable 
and its software vversatiile. Other than a few 
areas RRadio Shack chose to ignore, or dis- 
agreements about physical or electronic 
aesthetics, the TRS-80 has only a few outright 
flaws. By now you have gguessed this month's 
topic . . . that ffamiliar kkeybounce. 

KBEEPFIX is a short program which de- 
bounces the keyboard input, eliminating those 
unwanted double letters. That's no big deal, of 
course, as Radio Shack has been offering its 
own KBFIX for over a year. But it also pro- 
vides an audible beep from the cassette output 
port at every keystroke and includes a feature 
which repeats a letter if a key is held down. 

One advantage of a repeating key, for exam- 
ple, is that the fast scrolling of a LIST can be 
slowed merely by holding down SHIFT®; a re- 
peating space makes editing lines of BASIC 
much less awkward. 

Using KBEEPFIX 

As written, this program sits in slightly over 
100 bytes of high memory, but is completely 
relocatable. You'll probably want to prepare 
this program for loading each time you use the 
TRS-80. 

Use a monitor such as TBUG to create a 
SYSTEM tape. Or you could key in the BASIC 



version and CSAVE it for later use. The 
machine-language version loads as a SYSTEM 
tape in a few seconds; the BASIC versions takes 
less than half a minute. 

To use KBEEFPIX, you'll need to answer 
the MEMORY SIZE? prompt. (Quick ques- 
tion: how do you return to MEMORY SIZE? 
without turning off the computer? Answer: 
type SYSTEM [ENTER], then /0 [ENTER). 
Thanks to Mike Barton of Barre, Vermont, for 
that hint). 

Answer MEMORY SIZE? with 32654 and 
load KBEEPFIX. The starting address is 
/32655 [ENTER]. READY should appear im- 
mediately; KBEEPFIX is operational. 

Connect an audio amplifier to (or in parallel 
with) the cassette cable's output plug, and your 
upgraded TRS-80 is ready to use. 

How It Works 

KBEEPFIX patches into the TRS-80 "switch- 
board"— an area of memory through which 
various segments of TRS-80 software-in-ROM 
communicate. [See "Babybug" elsewhere in 
this issue for background on working with 
machine language.] 

Every keyboard search jumps off from the 

address specified by bytes 4016 and 4017 hex. 

We can go our own way by changing those 

bytes (in this case to point to the start of 

Continue to next page 
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From previous page 



KBEEPFIX). 

The program now scans the keyboard, but 
instead of locking out a key continuously held 
down, it initiates a countdown. If the key is 
depressed through 256 keyboard scans (about 
Vi second), then the letter is repeated. Other- 
wise, the loop begins over. 

Because muscle motion is slow, a keystroke 
can be validated by checking the keyboard 
twice in a very short time. If the same value is 
not found, a bounce is assumed, and the pro- 
gram ignores that key. 

Once a keystroke is accepted, a few program 
loops tweak the cassette output port, causing a 
beep. That done, the dust is brushed off, all 
registers are tidied up, and KBEEPFIX steps 
back into ROM, hopscotching over the 
TRS-80's built-in bouncy keyboard scan. The 
keyboard byte is tucked neatly away in the ac- 
cumulator, and no one is wiser but you. 

Once 1 started using this program, I began to 
wonder how I put up with a silent, bbouncy 
keyboard for so long.B 



7F80 * 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 21 

7F90 * 98 7F 22 16 40 C3 19 1A 21 36 40 01 01 38 16 00 

7FA0 * 0A 5F A3 20 1A 77 14 2C CB 01 79 D6 80 20 Fl 7E 

7FB0 * 06 07 2D 86 10 FC FE 00 3E 00 CO 32 1A 40 C9 A6 

7FC0 * 28 10 3A 1A 40 3C 32 1A 40 FE FF 20 D9 3D 32 IA 

7FD0 * 40 7B 73 C5 01 00 02 CD 60 00 CI 0A A3 C8 C5 E5 

7FE0 * F5 06 40 3A 3D 40 E6 FD 67 F6 02 6F 7D D3 FF 7C 

7FF0 * D3 FF C5 06 40 10 FE CI 10 F2 Fl El CI C3 FB 03 

For 32K, change addresses to BF80 through BFFF, and change byte BF91 to BF. 
For 48K, change addresses to FF80 through FFFF, and change byte FF91 to FF. 

KBEEPFIX— Machine Version (16K) 

10 FOR X = 32655 TO 32767 : READ A : POKE X,A : NEXT 

20 POKE 16526,143 : POKE 16527,127 : M ■ USR(0) 

30 DATA 33 

40 DATA 152,127,34,22,64,195,25,26,33,54,64,1,1,56,22,0 

50 DATA 10,95,163,32,26,119,20,44,203,1,121,214,128,32,241,126 

60 DATA 6,7,45,134,16,252,254,0,62,0,192,50,26,64,201,166 

70 DATA 40,16,58,26,64,60,50,26,64,254,255,32,217,61,50,26 

80 DATA 64,123,115,197,1,0,2,205,96,0,193,10,163,200,197,229 

90 DATA 245,6,64,58,61,64,230,253,103,246,2,111,125,211,255,124 

100 DATA 211,255,197,6,64,16,254,193,16,242,241,225,193,195,251,3 

For 32K, change DATA line 40, second value, from 127 to 191 . Poke 16527 with 191 . 

Also, line 10 should read FOR X = -16497 to -16385 : (etc.) 
For 48K, change DATA line 40, second value, from 127 to 255 . Poke 16527 with 255 . 

Also, line 10 should read FOR X = -113 to -1 : (etc.) 

KBEEPFIX— BASIC Version (16K) 



SO REVIEW 



Free Lance Software Publishing 

by B. J. Korites 

133 pages, paper bound, $14.95 

1979 Kern Publications— PO Box H211 

Littleton, MA 01460 

by Chris Brown 
80 Staff 



I liked it. The book is insightful, concise and 
easily worth the cover price of $14.95. If you 
are serious about programming, sooner or later 
you'll want to make it pay and Free Lance Soft- 
ware Publishing, by B. J. Korites, may be the 
most comprehensive book on the subject avail- 
able. 

The book is impressive in both its scope and 
detailed treatment of the subject matter. 
Within this compact 130 pages the entire gamut 
of the publishing process is explored. In addi- 
tion, most aspects of software salesmenship are 
dealt with. 

Topics include: Direct Sales of Software, 
Service Bureaus, Selling through Intermedi- 
aries, User Groups, Case Studies (Winners and 
Losers), Selling Techniques, Writing the User 
Manual, Contracts, Pricing, Theft Protection 
and Tax Considerations. 

No-nonsense Approach 

The to-the-point, no-nonsense approach of 
the author is refreshing in this era of technical 



nonspeak. For instance, the foreword: 
"This book is about money and how to make it 
by writing and selling computer programs. It 
has been written for: 

• individuals who are employed full-time and 
want to sell their programs as a sideline 

• professionals who have a marketable pro- 
gram idea 

• established small software businesses 

• owners of personal computers who want to 
capitalize on their investment" 

The text proceeds, "Reduce the probability 
of breaking in on people at the wrong time by 
making your business calls in the early after- 
noon: Never between nine and twelve in the 
morning." Sound advice. 

"Always have a name to direct your calls to 
in a large corporation. The higher up the 
managerial ladder the better." Amen. 

And finally, "Never press for a decision over 
the phone. It is much too easy for the person at 
the other end of the line to say no instead of 
yes." 

As implied in the foreword, the intended au- 
dience are savvy software authors who are after 
the big money. Small and medium size corpora- 
tions or affluent user groups like doctors and 
lawyers make up the market for these semi- 
pros — low volume-high priced situations. The 
nickel and dime world of hobbyist software is 
not where the money is as far as Korites is con- 
cerned. 



While he has no illusions about the difficulty 
involved in making money with low priced, 
mass-marketed software, Korites does devote a 
chapter to this facet of the business. He opens 
by saying: "It is easy to see that after deducting 
various costs, there isn't much profit left over 
to justify investment in producing software for 
this market unless it is to be sold in high 
volume." 

This may be true, but it is also true that many 
authors find their game or business software 
does sell in quantity once published by a large 
marketing organization. The book gives little 
attention to this phenomenon. 

The omission is especially unfortunate since 
large marketing organizations are often the 
first outlets fledgling software authors try in the 
rough and tumble world of freelancing. At this 
stage of their careers, authors most need guid- 
ance and usually can't get it. 

Most software authors are concerned about 
theft. Korites offers the following advice: 
"Low cost software, sold through computer 
stores or directly to users, is probably as good 
as gone after you make your first sale. Time is 
critical, sell as much as you can as quickly as 
possible". A realistic attitude in view of the 
proliferation of disk drives on micros these 
days. 

It seems clear that the skills necessary to write 
a saleable program are entirely different from 
the skills necessary to sell that program. Once 
this distinction is made, the value of a good 
publishing reference becomes obvious. ■ 
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SO NEWS 



edited by Michael Comendu 



The TinyFORTH 



The Software Farm is producing ihe tiny- 
FORTH 2. 1 computer programming language 
system. A cassette and users manual makes 
tinyFORTH, a version of the FORTH lan- 
guage, compatible with Radio Shack TRS-80 
computers. 

TinyFORTH runs faster and uses less mem- 
ory because it includes a compiler in addition 
to an interpreter. 

The tinyFORTH language is based on a dic- 
tionary of words. Each word is a small pro- 
gram. The user can expand the language by 
defining new words. The size of the language 
is limited only by the available memory. The 
language is so compact that the 300 words 
supplied with tinyFORTH 2. 1 occupy only 8K 
bytes of memory. 

The tinyFORTH system also includes a 
powerful text editor, a Z-80 assembler and a 
graphics package. 

The user's manual is written in a tutorial 
format .with special chapters explaining the 
graphics package, the text editor, the assem- 
bler and advanced applications. 

The complete tinyFORTH 2.1 system for a 
16K (or larger) Level II Radio Shack TRS-80 
computer costs S29.95. Shipping and han- 
dling charges are SI .50 per unit in the United 
States and $6.00 per unit foreign. Write: The 
Software Farm, Box 2304, Reston, VA 22090. 
^109 

Authorware for the TRS-80 

MicroGnome's CAIWARE is a software 
system for authoring and using computer as- 
sisted instruction on the 16K TRS-80 with 
LEVEL II BASIC. The author is guided by a 
set of well-defined prototype questions. 

The range of subjects for CAIWARE in- 
cludes: history; religion; auto repair; math 
and sales training. 

The first prototype question is multiple 
choice with up to eight choices. The number 
of attempts the student is allowed is the num- 
ber of choices minus 1 . The second prototype 
provides the short answer format. 

The author may specify up to three correct 
answers, which may be spelling variations of 
the same answer or totally different, but cor- 
rect, answers. The student is allowed three at- 
tempts. The author may copy elements from a 
preceding question by depressing a single con- 
trol key. 

The last line of the screen is reserved for in- 
structions to the author when in author mode. 

MicroGnome's CAIWARE program is 



available on cassette for S24.95. Write: Fire- 
side Computing, Inc., 5843 Montgomery 
Road, Elkridge, MD 21227. Tel. (301) 
796-4165. ^120 

TRS-80 Grafix and Tidy 

Grafix lets you design graphics directly on 
the display. The graphics are coded into string 
variables and added as lines to your BASIC 
program. Design tools include up, down, left 
and right cursor control and display of stored 
graphics character. 

Display repeats if the key is held down. Any 
graphics character can be easily built from 
keyboard by setting or resetting graphics bits. 

Tidy renumbers, deletes REMs or spaces. 
Renumber does not insert spaces into pro- 
gram and considers all Level II statements 
with line numbers. 

Both programs are available for 16K Level 
II and can be loaded without affecting BASIC 
programs under 14K already in RAM. 

Priced at S9.95 each, for further informa- 
tion write to Software Specialists, PO Box 
845, Norco, CA 91760. ^146 

Software Turns TRS-80 
Into Printing Calculator 

Make your TRS-80 (Level II, 16K) into a 
printing calculator with Manhattan Soft- 
ware's new Calculator Plus. 

The program works well as an on-screen 
calculator without a printer, providing chain 
and mixed calculations with a print command 
to record intermediate steps, if desired, and 
the final answer. 

Entries in long add-and-subtract operations 
are checked with an on-screen review com- 
mand or printed out for verification and a per- 
manent record. Works with printers down to 
Quick Printer II size. 

Significant figures are retained in a separate 
memory section. 

An optional dollar format is available. Cost 
is S9.95. 

Write: Manhattan Software, Inc., P.O. 
Box 5200, Grand Central Station, NYC, NY 
10017. ^90 



GB's C-LOADER 

The C-LOADER eliminates CLOAD and 
CLOAD? problems encountered in many 
TRS-80 computers. It connects between the 



ear jack of the cassette deck and the cable to 
the keyboard. It requires no tools for installa- 
tion nor electrical power or batteries. 

C-LOADER works with the Radio Shack 
CTR-41 or CTR-80 decks, as well as other 
decks. It allows you to CLOAD tapes and 
verify your dumps with CLOAD? at any vol- 
ume setting above a minimum level. 

Two models are available: The Model 800 is 
for programs generated on your TRS-80 and 
most commercially available tapes. The Mod- 
el 810 is for the few machine language tapes 
which are recorded with inverted polarity. 

The price is $12.95 each, postage paid. For 
more information write: GB Associates, PO 
Box 3322, Granada Hills, CA 91344. ^147 

MATH 

Library I for TRS-80 

This 22-program package written in Level 
II BASIC, requires 16K of RAM and contains 
most of the elementary numerical methods for 
solving various scientific problems. 

The package includes: root of equations, 
differentiation and integration, simultaneous 
equations including sparse and tridiagonal 
systems, matrix operations and much more. 

A users manual with sample runs, program 
descriptions, listings, brief theories and 
sources is included. Two versions are avail- 
able: TRS-80di.sk for $35.00; and Level II cas- 
sette tape for $32.00. 

For orders and further information con- 
tact: Dr. Lee, 5819 Thomas Ave., Philadel- 
phia, PA 19143 (215) 748-4558. ^110 



Business Software Packages 

Micro Architect has converted their present 
software products to run under the new TRS-80 
Model II computer. 

Most of the programs have been extensively 
modified to make full use of the expanded 
hardware capabilities, such as a bigger screen, 
more memory and disk storage. 

Micro Architect guarantees all Model II pro- 
grams to run and will provide any bug fixes and 
enhancements. 

Initial offerings are: an advanced mailing list 
system at $99, a word processor at $49, A/R at 
$149, an inventory system at $149, and a data 
base manager without user programming at 
$199. 

Future offerings will include A/P, general 
ledger, payroll, etc. 

All packages are integrated together and also 
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'Reader Service number follows each entry. 



can run stand-alone. Prices include 8" diskette, 
full documents, postage and one year newslet- 
ter. A 10% discount is allowed for the order of 
more than one package. Send S10 for each 
manual, and two self-addressed, long, stamped 
envelopes for catalogs. 

Please mark down "MODEL-II" to: Micro 
Architect, 96 Dothan St., Arlington, MA 
02174. ^54 



TRS-80 Time-sharing Package 

ST/80 (Smart Terminal Program), enables a 
TRS-80 to act as a dial-up terminal on any stan- 
dard time-sharing network. 

Three versions of ST/80, by the Small Busi- 
ness Systems Group, are available on tape or 
disk. 

ST/80- 1 utilizes a 1 6K with the expansion in- 
terface, RS-232 board and the Interface 1 or In- 
terface II with optional printer support. $39 on 
cassette. 

ST/80-2 utilizes the same configuration as 
above with one disk drive. $79 on disk. 

ST/80-3 includes a disk based editor to create 
data and program files which can be transmit- 
ted to the central facility. Data transmitted 
from the central computer can be directed to a 
disk and later edited using a text editor. Data 
can be stored on a disk and later transmitted 
from the TRS-80 disk to the central computer. 
$150 on disk. 

Write the Small Business Systems Group 
Groton Road, Dunstable, MA 01827. ^18 



New Dual Drive 



The Micro Squared M-250 dual drive unit is 
capable of single or double density and consists 
of two double-sided drives, a power supply, ca- 
ble, and chassis, selling for $1195. It is com- 
pletely assembled and comes ready to plug in 
and run. 

The M-250 unit, in addition to quadrupling 
capacity, features a write protect sensor that 
prevents overwriting the protected diskettes. 

It has time erase timing circuits internal to 
the disk drive and a diskette-in-place sensor 
used to stop the spindle drive motor. 

The life expectancy of the read/write/erase 
head assemblies of the M-250 is over 20,000 
hours with an expected media life of 3 million 
passes on a single track. 

For further information contact Micro 
Squared Inc., Suite 5B, 5131 Owensmouth 
Ave., Canoga Park, CA 91303. ^35 



New Interface 



The PC80 Interface comes complete with 
power supply and bus interface connector and 
houses up to four special function circuit cards. 

The cards presently available are: 32-dif- 
ferential channel A/D, 12-bit resolution, lOuS 
conversion Time; 8-channel D/A, 8-bit resolu- 
tion; 2-channel Serial I/O for RS-232 or 20mA 
current loop, software-programmable baud 
rate; 48-bit parallel I/O; Real Time Clock, with 



battery back-up for time-keeping when power 
is off; Floppy Disk Controller for both 5!4" 
and 8" drives; 2716 EPROM Programmer; 
Floating point arithmetic processor 

The PC80 will handle up to four of any com- 
bination of these cards at one time. Prices start 
at $385 in single unit quantities. Write Applied 
Micro Technology, Inc., P.O. Box 3042, Tuc- 
son, AZ 85702. ^ 148 
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External keypad from VR. 



External Calculator Keypad 

Add a calculator to your present TRS-80 
system with a new external computer keypad 
available from VR Data. 

The keypad offers 14 operations — a double- 
width zero key, numerals 1-9, plus, minus, and 
enter — in an easy-to-use calculator format. 

The external keypad is available with connec- 
tor for $64.95 from VR Data, 777 Henderson 
Boulevard, Folcroft Industrial Park, Fol- 
croft, PA 19032. ^31 

ACCT-III for 80 

ACCT-III consists of three programs that 
carry out the on-line account receivable func- 
tions of a small business or a medical clinic. It 
is specifically designed for the TRS-80 system. 

Simplified accounting operations can be ex- 
ecuted by a person who has had little account- 
ing and computer experience. It requires DOS 
32K memory and a printer. 

The system is not totally invoice-oriented so 
that any service business, including doctors 
and retail stores, can also use it. 

The three programs are: initialization, ac- 
count manager and report generator. Account 
manager lets you maintain a data base. The 
transaction can be paid invoice, unpaid in- 
voice, credit, debit or payment. Subcom- 
mands let you search, display, print, update, 
delete records. Order entry allows multiple 
items to be entered one after the other. Unit 
cost, quantity, sales tax rate and shipping cost 
will be asked for input. The total amount will 
be calculated by the system. Invoice can be 
printed if desired. 

Reports consist of sales journal, receipts 
journal, aging analysis, end of period process- 
ing, data base lister, labels and statements. A 



consistency check is included to ensure data 
integrity. Batch report lets you produce three 
reports without operator intervention. Most 
reports have title, subtitle, data and automatic 
generated page number. The number of lines 
on a page can be adjusted by an on-line com- 
mand. 

A fast SHELL sort is used to sort names. 
Standard forms for statements can be ordered 
from the specified vendor. 

Two files are used: customer file and trans- 
action file. With a dual disk system you can 
store 300 accounts per disk and 3000 transac- 
tions per disk. End-of-period processing al- 
lows unlimited transactions. Each transaction 
is twenty-five characters long. The account 
record has remark fields to allow notes for the 
account. Examples of uses are patient history, 
special attention, etc. 

Single disk operation is allowable, but will 
cut the data base size in half. 

The package is priced at $69. A 24-page 
document is available for $5 and will be 
credited towards purchase. The package is 
about 30 pages of BASIC source listing. For 
more information, write Micro Architect, 96 
Dothan St., Arlington, MA 02174. 

TRS-80 Automatic 
Phone Dialer/Timer 

Blcchman Enterprises has made available a 
Telephone Dialer Program for the TRS-80 
Level II. The program is written in BASIC 
and holds up to 500 names and telephone 
numbers in 16K memory or 30 names and 
numbers with 4K memory. 

The operator ENTERS the desired name 
and it is displayed with the name, number and 
area code. The computer displays each digit as 
it dials. 

The dialing speed, fast or slow, is accom- 
plished through an external telephone inter- 
face circuit consisting of a Radio Shack $3 re- 
lay, SPDT switch, LED, resistor and 9V bat- 
tery. The relay contacts are connected in series 
with the telephone line. This system can be 
used with all telephone circuits, rotary or 
tone. 

The user presses ENTER when the party at 
the other end picks up the phone, while the 
computer displays the length of the call 
continuously by the second. The user can even 
determine the rate for the call. 

The program is furnished on cassette with a 
schematic and parts list. The flip-side of the 
cassette has the Phone Toll-Charge Program, 
which keeps track of the time and charges of 
any call, without connection to the phone. 

The price is $10 including shipping. For 
more information write Blcchman Enter- 
prises, 7217 Bernadine Ave., Canoga Park, 
CA 91307. ^149 

Workshops Sponsored 

Virginia Polytechnic Institute and State 
University is sponsoring a short course on inter- 
facing with the TRS-80. 

The programs will be directed by Dr. Jona- 
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than A. Titus, Dr. Paul Field, Dr. Christopher 
Titus and David G. Larsen. 

The workshop course will be held March 17 
and 18. 

For more information contact Dr. Linda 
Leffel, CEC, Virginia Tech, Blacksburg, VA 
24061.(703)961-5241. 

Dungeons of Xanadu 

Software Exchange announces Durigeon Ex- 
plorer, by Matthew Kiriazis, an adventure 
game for the TRS-80 Level II computer. 

Dungeon Explorer is a single player game of 
combat and adventure. Deep underground in 
the Dungeon of Xanadu there are incredible 
treasures. 

The object is to survive these dangers and 
become a legendary super-hero. 

Each trip into the dungeon is different. The 
game can last for hours. 

Dungeon Explorer is available for $8.50, in- 
cluding cassette and instructions. Requires 
TRS-80 with 16K and Level II BASIC. 

Write: Software Exchange, 2681 Peter- 
boro, W. Bloomfield, MI 48033. ^151 

Patching Editor/ Assembler 

DISK*MOD is a machine language program 
for TRSDOS 2.2, NEWDOS, or VTOS 3.0, 
that will patch the Radio Shack Editor /Assem- 
bler to provide disk I/O for the text buffer as 
well as support object files written directly to 
disk. ■ 

Block move and global change commands 
are added. A directory (including free granules 
on a diskette) command recovers vital file 
specifications while within the Editor/Assem- 
bler. If necessary, files can also be killed under 
Editor/ Assembler control. 

DISK*MOD offers protected memory and 
pagination. 

The modification includes a patch for gen- 
erating sensible output of DEFM expansions 
on assembly listings. The symbol table is sorted 
and printed five to a line. 

Scroll UP/DOWN holds 15 lines of source 
code. 

Two versions of the Radio Shack Editor /As- 
sembler are available. The MISOSYS cassette 
contains versions to modify either release of the 
Editor/ Assembler. 

Requiring a minimum of 32K and 1 drive to 
perform the modification, DISK*MOD is 
priced at $20. MISDSYS, 5904 Edgehill 
Drive, Alexandria, VA 22303. ^152 



Low Cost Expansion 

The LNW Research System Expansion for 
the TRS-80 is a PC Board that you can build 
yourself. 

The LNW parts list offers you the options of 
32K memory, floppy disk interface, screen 
printer bus, parallel printer interface, serial in- 
terface, dual cassette interface and power sup- 
ply, all on one board. 

The low cost PC Board comes complete with 



a users manual for $59.95. 

Write LNW Research, 8 Hollowglen St., Ir- 
vine, CA 92714. Add three dollars for postage 
and handling. «^53 

Upper and Lowercase 

A kit, which includes everything you need to 
install lowercase on your TRS-80 — wire, sol- 
der, control key, 2102 memory chip, slide 
switch, and mounting hardware, is now avail- 
able with complete documentation. 

It starts with instructions for static-proofing 
your workbench and ends with an explanation 
of how the modification works. Pictures and 
diagrams make the installation as easy as possi- 
ble. 

The low power 2102 memory chip is connect- 
ed to a slide switch which allows the TRS-80 to 
be used with or without lowercase. To minimize 
the chance of damage to the memory chip the 
wires harnessing the chip and switch together 
have been pre-assembled. 

The lowercase & Keyboard Modification Kit 
($19.95) is distributed by Emmanuel B. Garcia, 
Jr. & Associates, 3950 N. Lake Shore Dr., 
Rm. 2310, Chicago, IL 60613. ^153 




Wire service from Max Ule. 

Financial Wire Service 

A financial wire service developed by Max 
Ule & Company Inc. and Intersystems Soft- 
ware Inc. has been designed to run on the Radio 
Shack TRS-80. 

According to Jay Moskowitz, president of 
Intersystems Software and developer of TICK- 
ERTEC-TRS, "This system allows the individ- 
ual to watch the entire New York Stock Ex- 
change or American Stock Exchange ticker 
tape on a real time basis with no delay as well as 
monitor 48 or more stocks, keeping track of 
their last sale prices and volume. 

"He can maintain the stocks in either of two 
alphabetical lists so that speculations, for ex- 
ample, might be kept separate from long term 
holdings." 

The cost of this software starts at $1,000, 
plus a monthly service fee charged by the ex- 
change. 

The system is available for immediate deliv- 
ery on cassette or disk with custom options 
available on request. 

Write Max Ule & Company, 6 East 43rd 
Street, New York, NY 10017. ^154 



MMSFORTH for the TRS-80 

The MMSFORTH System Diskette supplies 
full reliable disk I/O, virtual memory, 
double-precision integer math (to +/- 
21,000,000.00), auto repeat keyboard, vari- 
able-character blinking cursor, sophisticated 
in-line editing, Level-II-BASIC-like string- 
handling and arrays, user-callable disk and/or 
tape I/O and a function to screenprint to your 
line printer. 

MMSFORTH is compatible with versions 
from FORTH, INC. and the International 
FORTH Standards. It includes full source code 
which enables the user to precompile modified 
versions of MMSFORTH for specific applica- 
tions or simply to examine it. 

MMSFORTH has its own disk I/O and is 
run on the TRS-80 without TRSDOS. 

FORTH is a structured language similar to 
PASCAL except that, in FORTH, the pro- 
grammer defines additional commands as they 
are needed. 

The commands can be immediately compiled 
into the language and subsequently deleted. 

Assembler code can be inserted directly in the 
FORTH program using a function of the lan- 
guage itself. This eliminates the need to pre- 
load assembler routines as in BASIC. 

A microFORTH PRIMER, for the begin- 
ning FORTH programmer, is available 
separately for those who wish to evaluate 
FORTH before buying. The microFORTH 
PRIMER costs $15.00 (Mass. orders add 5% 
tax) and $2.00 shipping/handling. 

The MMSFORTH System Diskette costs 
$64.95 (Mass. orders add 5% tax) and $1.00 
shipping/handling. 

Write Miller Microcomputer Services, 61 
Lake Shore Road, Natick, MA 01760. ^112 

Project Management 

Charles Mann & Associates has released a 
new TRS-80 software program for the Engi- 
neer, Architect or General Contractor. 

The program, called the Project Manage- 
ment System, is designed for project managers 
and includes elements for project planning, bid 
preparation, budget control and cost manage- 
ment. 

The project management system is designed 
for financial control of a work assignment and 
can be updated by available cost data. The 
system includes elements for budgeting, cost 
recording, variance reporting and completion 
cost estimating. 

The system requires a 32K TRS-80, Model 1, 
Level II processor with at least one disk drive. 

Available from any of CMA's 650 dealers 
worldwide for $69.95, you can write Charles 
Mann & Associates, Micro Software Division, 
7594 San Remo Trail, Yucca Valley, CA 
92284. ^155 

Business Planning Package 

This disk-based package contains a set of 
forecasting programs which can project sales, 
inflation and even stock prices. 
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If you're serious about your TRS-80 computer, try these disk based 
programs. When it comes to hardcore software, noboby does it like TBS. 

BUSINESS MAIL SYSTEM by Dale Kuber is designed for large- 
scale business users. Requiring 32K,two disks and printer, this 
program wjll store up to 150,000 names in a single file spread 
out over multiple disks. Each data disk holds 500 names. After data 
entry, BMS automatically sorts the data by zip code and alphabetical 
order within the zip code. The program tells you when and which data disk 
to insert, expanding your files automatically until you've reached 300 
disks. Data is input directly onto formatted screen display with the option 
to use Company Name/Attention instead of Last Name/First Name. Three 
numeric and one alpha code fields are provided to help you use the search 
and printout mode. BUSINESS MAIL SYSTEM allows you to program 
the number and spacing of your labels and then print out and read your 
data disks concurrently using accelerated printing. (This mode works only 
with Centronics printers.) With more features than can be described here, 
this high-powered program sells for $125.00. 

ANALYSIS PAD by Del Jones is the epitome of first-class programming 
in business applications. Requiring 48K, and one disk with a printer 
recommended, this columnar calculator gives the user tremendous flexibil- 
ity in data entry enabling the user to create 30 or more columns and rows. 
Enter your own column and row labels. Enter your data by row or column 
or directly onto screen display via edit mode. Move, swap, delete, and add 
rows or columns. Create new pads by stripping relevant data from old files. 
You never have to key in data twice. But more important than the powerful 
data manipulation provided, you can add, subtract, multiply and divide one 
column by another and put results in another column. You can perform up 
to six calculations on one column and even define one column to be a 
constant. The calculation routine you create can be saved and reused. 
Print out the entire pad in four column segments to line or serial printer. 
ANALYSIS PAD was originally advertised for 32K tape at $32.50. Since 
then it has been totally rewritten and expanded to its present 48K disk 
only form and sells for $49.50. It is easily worth twice as much. You have 
to see it to believe it. 

DATA MANAGER by Dale Kubler starts out where INFORMATION 
SYSTEM leaves off. Requiring 32K and one disk, it accepts up to ten 
user-defined fields with up to forty characters per field and 255 characters 
per record. As with all TBS software, data entry and editing is professional 
and simple to use. What makes this program stand apart from "in-mem" 
data managers is that it uses up to four disks on line as memory, or as 
much as 320K of memory storage. Because disk sorts take more time than 
in-mem sorts, DATA MANAGER enables the user to create and maintain 
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up to 5 "key" sort files for quick access of data. A utility program is pro- 
vided to calculate the number of records possible since the amount of 
records you can maintain is dependent on a number of variables. This pro- 
gram also supports the upper/lower case modification, and printouts can 
be programmed to almost any format and sent to line or serial printer. For 
Centronic printers, accelerated printing is provided enabling the computer 
to search and print at the same time. If you already have INFORMATION 
SYSTEM, DATA MANGER will accept those files. (We are currently work- 
ing on a program that will merge your data files with Electric Pencil files.) 
A necessity for organized people, this program sells for $49.50. 

CHECK REGISTER ACCOUNTING SYSTEM, adapted for the 
TRS-80 by Dale Kubler and originally written by O.E. Dial, is the most 
comprehensive check-balancing program written. Requiring 32K, two disks 
and printer, this program does much more than just balance and reconcile 
your checkbook. It enables you to define up to 60 account names and will 
generate monthly summaries of all accounts with monthly and year-to-date 
totals. Single-entry input allows the user to disperse one transaction over 
several accounts and to make a 64-character note on each transaction. 
Checks can be printed out after data has been entered. Aside from the 
Statement of Accounts, CRAS also generates the following reports: Check 
Register for any Month, Notes to Check Register, Income/Expense Distribu- 
tion, Statement of Selected Accounts, Bank Reconcile Statement and 
Suspense File. The Suspense file is an extra feature where you can make 
notes to yourself for any month in the year. CRAS will make both you and 
your accountant happy and it sells for $49.50. 

TBS has other great software for your TRS-80. BASIC TOOLKIT, 
SYSTEM DOCTOR & TERMINAL CONTROL are system utilities 
CHECKBOOK II, INFORMATION SYSTEM & EXERCISER are general 
applications. Don't forget the LIBRARY 1 00; 1 00 programs for only 
$49 50 TBS also has DISK HEAD CLEANERS for TRS-80 and APPLE 
and GRAN MASTER DISKETTES, the best on the market. 

TBS is YOUR COMPANY, and to you we pledge to produce quality 
software at a price you can afford. The above products are avaiable NOW 
at Computer Stores and Associate Radio Shack Stores nationwide or 
directly through us. For direct mail please include $2.00 for postage and 
handling. 
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Included in the package is a short term 
forecasting program which utilizes both ex- 
ponential smoothing and the new forecasting 
method of adaptive filtering. 

A comprehensive, advanced version of mul- 
tiple regression which contains many user con- 
veniences along with a flexible graphing pro- 
gram is also integrated into the package. 

The data management program allows the 
user to create, modify and add to any disk- 
based data set created. 

David M. Chereb, Ph.D., has written a user 
manual containing over 100 pages of instruc- 
tions and examples of forecasting techniques. 

A second disk in the package contains over 
30 of the most widely used economic data se- 
ries. This data set is accessible by all programs. 

For more information about the Planning 
Package ($97), write Applied Economic Anal- 
ysis, 4005 Locust Ave., Long Beach, CA 
90807. ^47 

Microsoft Bookkeeper 

Data Train, Inc. is distributing a full line of 
accounting program products called the DTI 
Bookkeeper II. 

The products are designed around Microsoft 
with a pending release on Microsoft Basic-80. 

The products are a computerized return to 
traditional or college taught methods of ac- 
counting. Through its use of journals, ledgers 
and report writers, it allows the user to 
designate the accounting ledgers required to 
maintain his books. 

The DTI Bookkeeper II provides the user 
ledger report writer modules for the accounting 
applications of General Ledger (Financial 
Statements), Accounts Receivable, Accounts 
Payable, and Fixed Asset Accounting. 

Payroll operates stand alone, utilizing DTI 
Bookkeeper II conventions. 

Without programming or the purchase of 
additional products, DTI Bookkeeper II estab- 
lishes other accounting ledgers including but 
not limited to, job costing, simple inventory, 
investment accounting, route sales accounting, 
etc. 

DTI accounting products, including the DTI 
Bookkeeper Payroll, are user installable with 
the aid of a non-technical operator's reference 
manual and are available to end users from 
$150 to $900 per module. 

Write Data Train, Inc., 840 NW 6th Street, 
Suite 3, Grants Pass, OR 97526. ^44 

Text Editor 

A new editor, called PIE, or Programma Im- 
proved Editor, is 2-dimensional, cursor-based 
and designed to operate on the TRS-80 Level II 
(16K) and Sphere 6800 systems. 

The program generates cassettes which are 
compatible with the TRS-80 Editor/ Assem- 
bler. 

Over 25 commands control the cursor, in- 
cluding search for a string, append, insert, 
delete, backspace, set horizontal tabs, and page 
scroll. 

PIE is sold on cassette ($19.95) and diskette 



($24.95) for the TRS-80 and Sphere, complete 
with operating instructions. 

For more information contact Programma 
International, Inc., 3400 Wilshire Blvd., Los 
Angeles, CA 90010. ^21 




Program Improved Editor. 

Pre-packaged Subroutines 

Johnson Associates has a Transaction Data 
Entry system for handling business applica- 
tion keyboard entry on the TRS-80. 

The Data Entry system is a series of sub- 
routines the application programmer includes 
in his program. The routines display a data en- 
try form on the screen and provide a blinking 
cursor that guides the operator. 

The cursor bypasses input field descriptions, 
as well as any special operator instructions. 

After a complete transaction is entered 
another subroutine handles operator prompts 
for visual verification and/or individual field 
correction. The routines provide automatic 
field length checking and alert the operator if 
excessive characters are keyed. 

A stand alone utility allows you to store 
screens of information. 

The TRS-80 Data Entry system is available 
on diskette for $20.00. For more information 
write Johnson Associates, P.O. Box 1402, Red- 
ding, CA 96001. ^85 



Project Management 
And Time Accounting 

National Software Marketing Inc. has two 
new software packages designed to run on the 
Radio Shack TRS-80 computer using 32K and 
at least one floppy disk. 

The project management system maintains a 
record of projects within a group, providing 
data in up to 75 expense categories. Informa- 
tion can be retrieved for a specific project or 
group showing costs to date and comparison to 
budget. 

The introductory price for this system is 
$116, including shipping costs. 

The time accounting system permits record- 
ing and displaying time expended in hours for a 
client by job category and the hours expended 



for each employee by client number. 

Designed to facilitate billing of clients from 
professional offices such as lawyers and ac- 
countants, the system costs $66. 

All programs may be returned within 30 days 
for a refund less a $16 service charge. 

The programs are shipped on diskettes in 
source language. 

Write Elliot Kleiman, Box 6195, Hollywood, 
FL 33021. ^156 

TRS-80 Functions Increased 

DVR machine language, using approximate- 
ly 500 bytes, repeats keys; directs screen output 
to screen and printer; runs programs using 
"LPRINT" without hanging up the system; 
provides a keybounce fix; allows users to 
LPRINT space compression codes (CHR$(191) 
through CHR$(255)); allows keyboard input of 
regular lower/uppercase characters; and 
generates a space, if required, after each 
LPRINT. 

DVR comes on cassette with instructions for 
creating a disk file. Specify DOS or Level II and 
memory size. 

DVR is priced for the personal consumer at 
$9.95, plus 75C postage and handling. 

Write The Alternate Source at 1806 Ada 
Street, Lansing, MI 48910. ^138 
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The mailer from Software Ind. 

Mailing Label Program 

Mailing List is a general purpose label pro- 
gram for the TRS-80 which includes: add, de- 
lete, search, sorted list, modify address or 
remarks, and sequential printout. 

The user can allow up to 61 characters for 
either the name/title/company or remarks/ 
code field to meet his particular needs. 

Any number of characters from the re- 
marks/code field may be printed below the zip 
code, and names can be sorted on any two 
fields. 

Over 500 names can be stored using one disk 
drive; over 1500 with two. 

Written in Disk BASIC for a TRS-80 or Poly 
with one or two disk drives, the complete pro- 
gram comes on diskette and is accompanied by 
an instruction manual and hard copy listing for 
$39.95. 

Available from Software Industries, 902 
Pinecrest, Richardson, TX 75080. ^ 157 
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DISCOVER THE MAGIC OF WORDPROCESSING 

AND TURN YOUR TRS-80* INTO 

A VERITABLE "OFFICE WIZARD" 

WITH A "NEC SPINWRITER" 





5530 



(CENTRONICS I/O) 



• 



What makes NEC your best typewriter quality printer value? 

1. The one and only print "thimble." SPINWRITER'S DURABLE (up to 30 
million impressions) and unique reinforced plastic print element. Up to 
128 characters per print element, with a wide variety of typefaces to 
choose from. 

2. SPEED and RELIABILITY. The SPI NWRITER gives you up to three times 
the speed of IBM "Golf Ball" type mechanical printers, along with the 
advantages of a true electronic output printing device. 



3. HUMAN EAR COMPATABILITY. The low pitched strumming noise made 
by the NEC Spinwriter won't leave your ears and nerves aching after a 
hard day's use, as Dot Matrix and mechanical printers tend to. 



THE NEC SPINWRITER 
IS FULLY SERVICED BY NEECO. 



NEC 5530 SPINWRITER (plug compatible to TRS-80*) $2495.00 

Word Processing Software "Electric Pencil" $ 100.00 




Call or Write today for NEC Specif ica 

tions Sheet. (Specify TRS-80*) 



TRS-80 is a Trademark of Tandy Corp. 



^143 




NEECO 



Mon-Fri 9:30-5:30 
MasterCharge & 
Visa Accepted 



679 Highland Ave. 

Need ham, MA .____ _ _ _ ---- 

02194 (617)449-1760 
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RADIO SHACK COMPUTER OWNERS 
TRS-80 MODEL I AND MODEL II 



TRS80 



MONTHLY 
NEWSLETTER 



PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
AND MORE 



PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

INVENTORY CONTROL 

STOCK MARKET ANALYSIS 

WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

EXTEND 16-DIGIT ACCURACY TO TRS-80 FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

NEW DISK DRIVES FOR YOUR TRS-80 

PR'NTER OPTIONS AVAILABLE FOR YOUR TRS-80 

A HORSE SELECTION SYSTEM***ARITHMETIC TEACHER 

COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESS) 

RANDOM SAMPLING***BAR GRAPH 

CHECKBOOK MAINTENANCE PROGRAM 

LEVEL II UPDATES***LEVEL II INDEX 

CREDIT CARD INFORMATION STORAGE FILE 

BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 

LINE RENUMBERING 

AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . . AND 






WORD PROCESSING PROGRAM (Cassette or Disk) 

For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 

LEVEL II RAM TEST (Cassette or Disk) 

Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) 

Complete file management for your TRS-80. 



SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80 PROGRAMS 
AVAILABLE ON CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 



EQMRJTRQNICSs 

New City, New York 10956 



v*Q 



Box 149 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 • July 1978 • #7 - January 1979 • #12 - June 1979) 




HOUR 
24 ORDER 

LINE 
(914) 425-1535 




NEW SUBSCRIPTION . . . 

CREDIT CARD NUMBER 
SIGNATURE 



RENEWAL 



EXP. DATE 



NAME 



ADDRESS 



5/YEAR ICANADA. MEXICO) - ADD $12-*YEAR AIR MAR - OUTSIDE OF U S A CANADA & MEXICO' 

"TRS-80 is a registered trademark of TANDY CORP." 
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CQIY1PUTRQNICS 



N 
C. 



• • • EVERYTHING FOR YOUR TRS-80 • • • 

TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation 

* All Orders processed within 24-Hours 

•k Free Shipping within U.P.S. areas (add $3 for orders outside of the U.S.A. or U.P.S. areas). 
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling). 

• 10-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days Free Service. 



INCOME TAX PACS 

TRS-80 Translations from Accountants Software 

Associates with Complete Users Manual. 

INCOME TAX PAC A . . . $19.95 

For Level II 16K Cassette 

• Form 1040 • Form 1040A 

• Schedule A Itemized Deductions 

• Schedule B Interest and Dividends 

• Schedule TC Tax Computations 

• Output to Video Display 
INCOME TAX PAC B . . . $49.95 
For Level II 16K Cassette or 32K Disk 

• All Features of Pac A Plus 

• Output to Video or Line Printer 

• Formats Form 1040 and 1040A for Tractor Feed 
Forms 

• Schedule C Income from a Personally Owned 
Business 

• Form 2106 Employee Business Expenses 
PROFESSIONAL INCOME TAX 

PAC C . . . $99.95 
For 32K System With Disk Drive 

• All Features of Pacs A & B Plus 

• Automatic Memory Storage for Income Tax 
Preparers 

• Instant Line Change 

• Additional Schedules and Forms 

• Formats Forms for Individual or Tractor Feed 
Printing 

BENDER'S 1980 TAX 

RETURN MANUAL . . . $29.95 

• 400 Page Step By Step Tax Preparation Manual 

• Includes Every Tax Table and Form 

• All Forms Are Reproducible 

• Line-By-Line Explanation of Each Form 



TRS-80 DISK AND OTHER MYSTERIES 
$19.95 ($22.95 after 2/1/80). Over 100 pages 
of indespensible information for disk owners. 
Learn to recover information from bad disks, 
how to make Basic programs unlistable and 12 
more chapters of never published tips and infor- 
mation. Written by H.C. Pennington. (For all 
Disk Owners). 



FROM ADVENTURELAND INTERNATIONAL 

• ADVENTURE #1 - #7 by Scott Adams . . . 
$14.95 each . . . available on Cassette or Disk. 



HORSE SELECTOR II by Dr. Hal Davis . . 
$50. The TRS-80 version updated for the TRS-£ 
and originally reviewed in Systems and 
Methods 



FROM APPARAT 
NEW DOS + $99.95 

35, 40 and 77 Track Versions available 



•CQMPLITRQNICS! 



FROM RACET COMPUTES 

• REMODEL-PROLOAD - Renumbers pro- 
gram lines, combines programs. The only re- 
number program that will renumber the middle 
of a program. Specify 16K, 32K or 48K. Works 
with Cassette or Disk . . . $34.95 

• GSF - Use in your Basic Programs for Instant 
Sorting (will sort 1000 items in 9 seconds). Other 
commands include Compress and Uncompress 
Data, Duplicate Memory, Display Screen 
Controls and Fast Graphic Controls . . . $24.95 
(For Cassette or Disk, specify 16K, 32K or 48K). 

• DOSORT - All GSF. commands plus special 
Multiple Disk Sorting Routines . . . $34.95 
(Specify 32K or 48K). 

• INFINITE BASIC - Adds 70 commands to 
your TRS-80 including Instant Sort, Matrix 
Commands, String Commands, Left and Right 
Justification, String Centering, Simultaneous 
Equations, Upper and Lower Case Reverse and 
more . . . $49.95. (For Cassette or Disk). 

• INFINITE BUSINESS (Requires Infinite Basic) - 
Eliminate Round-off error, 127-Digit Calcula- 
tion Accuracy, Insert New Elements in Sorted 
Arrays, Automatic Page Headings, Footings, 
and Pagination, Multiple Precision Arithmetic 
and more . . . $29.95. (For Cassette or Disk). 

• COPSYS - Copy Machine Language 
Programs . . . $14.95 (For Cassette only) 



FROM SMALL SYSTEM SOFTWARE 

• RSM-2 Machine Language Monitor . . . $26.95 

• RSM-2D Disk Version of RSM-2 . . . $29.95 

• DCV-1 Converts Machine Language Programs 
from tape to disk . . . $9.95 

• AIR RAID - The ultimate TRS-80 game con- 
verts your TRS-80 into a real time shooting 
gallery . . . $14.95 

• BARRICADE - A fast pong style game . . $14.95 

• CPM - $150 (for Disk only) 

• TRS-232 INTERFACE - Interface with Soft- 
ware driver RS-232 printers to your 

TRS-80 . . . $49.95 

• TRS-232 FORMATTER -Additional 
(optional) Software for TRS-232 owners. Ads 
many printer commands to your 

TRS-80 . . . $14.95 ($9.95 with purchase of 
TRS-232). 



• MAIL PAC - For Model I or Model II Disk 
Systems only . . . $99.95. Quick-sorting full user 
control over mailing list from Gallactic Software. 



MICROSOFT FORTRAN (DISK) 
$366- NOW $150 



MATv^rwrncAi. Ai=«=ucjxrase S€tMCf" 



SARGON II 

THE CHESS CHAMP 

$29.95 



Box 149 New City, New York 10956 

36-Paqe Catalog $2 FREE With Any Order 

Order by Phone or Mail 

No Shipping Charge 

Add $3 for COD. 

Add $3 for all Foreign and non-U.P.S. shipments 

Add $3 for UPS. Blue Label 



FROM THE BOTTOM SHELF 

• CHECKBOOK II (for Cassette or Disk) . . 
$18.50 

• INFORMATION SYSTEM (for Cassette or 
Disk . . . $24.50 

• SYSTEM DOCTOR (a complete diagnosis of 
your TRS-80 . . checks memory, video, cassette, 
disk, ROM and all other parts of your system) - 
for Cassette or Disk . . . $28.50 

• CHECKBOOK REGISTER ACCOUNT- 
ING SYSTEM (requires 2 disk drives) . . $49.50 

• LIBRARY 100 - 100 established business, 
game and educational programs plus FREE Tiny 
Pilot all for . . . $49.50 

• BASIC TOOL KIT - lists all variables, GOTOs 
and GOSUB's in your program . . . $19.80 



• SOUNDWARE - Ads sound to your TRS-80. 
Just plus it in . . .$29.95. Sample programs 
included. 

• TING TONG - Can be used with Soundware 
for a Sound version of pong . . . $9.95. 



DISK BUSINESS PROGRAMS 
MODEL I AND MODEL II 
GENERAL LEDGER/CASH JOURNAL . . $99.95 
ACCOUNTS RECEIVABLE . . $99.95 
ACCOUNTS PAYABLE . . $99.95 
INVENTORY CONTROL . . $99.95 
PAYROLL . . $99.95 



VISTA V80 DISK DRIVE 

110 K OF STORAGE 

$395 

Add $29.95 for Cable 

(Free with Purchase of Two Disk Drives). 

— 10 Day Money Back Guarantee — 

8" Drives also available 



FROM HOWE SOFTWARE 

MON-3 - Machine Language Programming for 
Beginners. MON-3 is a Complete 
System Monitor with Users 
Manual . . . $39.95 
MON-4 - Disk Version of MON-3 . . . $49.95 



LEVEL III BASIC . . . $49.95 FROM 
MICROSOFT - Now Cassette owners can add 
Disk Commands to their TRS-80 without owning 
a Disk Drive. 



• BRAND NEW OLIVETTI PRINTER . . .$2495 

Business Letter quality print. Automatic Line 
Justification (on request), Quick Printing, can 
be used as a Memory Typewriter, plugs right 
into your TRS-80 without any modification or 
software 



THE ELECTRIC PENCIL 

Cassette . . . $99.95 

Disk . . . $150.00 



^-9 
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Three Different Mailing List Programs 



by Reese Fowler 

The Business Mail System by The Bottom 
Shelf (TBS) is not the easiest of these pro- 
grams to use. It comes in a nice folder with an 
instruction book and two diskettes. The in- 
structions say that the program will handle a 
mailing list of 150,000 names and addresses. 
This may be true, but you can put only 500 on a 
single disk. 

The two diskettes supplied with the programs 
are the Security diskette and the Program 
diskette. Before you can use the program, you 
must transfer TRSDOS 2.2 to the program 
disk. This requires the following procedure: 

1 . Insert the program disk into drive and press 
(ENTER). 

2. You will then be prompted to remove the 
program disk, insert a DOS diskette into drive 
and press (ENTER). 

3. You will then be told to remove the DOS 
disk, re-insert the Program disk and press 
(ENTER). This transfers the DOS to the Pro- 
gram disk. 

4. You then insert a formatted disk into drive 1 
and initialize a DATA DISK. At this point, 
your program is ready, but make several data 
disks, if your list has over 500 names. 

To run the program insert the Program disk 
into drive 0, a data disk into drive 1 and press 
(RESET). The prompt asks that you remove 
the Program disk, insert the Security disk into 
drive and press (ENTER). 

This Security diskette is not used to protect 
your data, but to protect the TBS software 
from unauthorized copying. 



-;s :•!/::•€« ■»•;. system ] 

MENU j 
COIC "UHCTIOM 


1 


- m 


c 


- EDIT 


3 


- PRINT 


4 


- CASSETTE INPUT 


5 


- Ifil HAILING LIST 


c * 


- extension program 




- ENJ PROGRAM 


ENTER TIE MUTIIC NUNER DESIRO 



{ATA EKTRrf wn 


C "'st 8EKKS 


■ 3ST •**: w mw ^ 


INC 


, FIRST**' STURGIS BATES 




3 STREET ADDRESS: P.O.BOX 49194 




4. CITY: ATLANTA 




5. STATE/COUNTRY: 60 




(,. ZIP COK: 38359 




7. TELEPHOtC NUMBER: 484-93H831 




16. NUMERIC KKE 11: 


, 


ii, micpic rait Rs 




:-. numeric rait ii; 




'.:. *PHh r .0I€: 


! 


:• '-:': Dfp' correct 1 1-" . 


ENTER '»' UKK FjSlSHE 


I' 1 ""- '«* •; L4CEL r finish 


DCu - •: .■az.-r- 



Photo 1 



Photo 2 



After you remove the Security disk, re-insert 
the Program, press (ENTER) and the menu will 
appear on the screen (Photo 1). You are now 
ready to enter your names and addresses. 

Because this is a new mailing list, you must 
use option five from the main menu to enter 
your first batch of names. Presorting the list in- 
to zip codes will make loading much faster 
though the program can do it for you. You can 
enter up lo 100 names and addresses before sav- 
ing them. (See Photo 2 for format.) 

When the first disk is full, the program will 
tell you to insert the next one, and you can enter 
500 more names and addresses. 

When you've entered your list, you can print 
your mailing labels. The TBS printing routine is 
very flexible and is the best part of this pro- 
gram. You can print up to four labels across the 
page and you have numerous options for selec- 
ting the names and addresses to be printed. The 
program has three four-digit fields and a three- 
character alphabetical field that you can 
specify. This could give you over 100 billion 
selection codes for your printout! 

To add more names to an existing list, use 
option one on the menu. The program will ex- 
pand your list and insert the additions, in order, 
to the proper data disk. 

If you have a large list, the program will tell 
you which disk to write the additions to; you 
may have to use several different disks. The 
program has the usual routines to correct an en- 
try or delete an inactive one. 



The Mail/File List by Galactic Software Ltd. 
is possibly the most unusual of the mailing label 
programs. While this program will support a 
maximum of only 600 names and addresses on 
a two-disk system, it maintains both an alpha- 
betic and a zip code file under constant sort. A 
list entry is automatically placed into proper se- 
quence in both files. 

This program comes in a loose leaf notebook 
with an instruction book and a program 
diskette. You must transfer the program to a 
TRSDOS 2.2 or 2.3 diskette. It will not run 
under TRSDOS 2. 1 or NEWDOS + . Once you 
have the program on a DOS diskette, it is ready 
to run. A single disk holds 300 addresses. 

After you have typed RUN"MAIL", the 
main menu (see Photo 3) appears on the video 
screen. Option A starts a new list, and the first 
thing the program asks is the name of the file. 
This can be any eight-character TRSDOS file- 
spec. The computer checks for any other file by 
that name, and if this is a new file it asks on 
which drive you wish to place it. 

The program then asks for NAME #1, which 
should be a company name or the last name of 
an individual (Photo 4). This is the field that is 
sorted for the alphabetical list. Name #2 should 
be the first name of an individual or the ATTN 
line for a company. Next the usual address in- 
formation is added ending with a five-character 
alphanumeric that gives you up to 6 million dif- 
ferent selection codes for your list. 

The program then writes the data to the disk 
and asks for the next entry. You can exit this 
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Reviewed for Your Disk Based System 
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routine at any time by typing an X as the only 
entry for NAME #1. 

The program has two label printing routines, 
the standard three or four-line label and a user- 
designed label. In the user-designed label you 
can print any of the nine fields (in any order) 
over three or four lines. 

In the standard three -line label the print for- 
mat is NAME #2 and NAME #1 on the first 
line. A name entered as DOE, JOHN T., will 
be printed as JOHN T. DOE. In the four-line 
label NAME #2 is on the first line and NAME 
#1 is on the second line. This is the normal for- 
mat for company addresses and allows you to 
print: 

Attn: William Smith 
ABC Computer Company 

In addition, you can print a 30-character 
message as the first line on a three-line label 
making it in effect a four-line label. This will 
allow you to print labels with such messages as 
ATTN: STORE MANAGER on the first line. 
In addition to labels the program will print a 
directory in either alphabetical or zip code 
order. The program also has the usual edit 
routines. 

The Name and Address System by Small 
Business Systems Group (SBSG) is available in 
two versions. One is a normal label program, 
and the other has a form letter routine. When 
used with the Electric Pencil, you can type in- 
dividual letters for everyone on your mailing 
list. We'll be reviewing the form letter pro- 



gram, though the two programs are the same 
except for this routine. 

This program is the only one of the three that 
is ready to run when you receive it. It has its 
own DOS which automatically boots the pro- 
gram. To run this program, you insert the 
diskette into drive and press (RESET). The 
program then asks for the date, and after you 
enter it the main menu (see Photo 5) will be 
displayed on the screen. 

SBSG has included a sample data file on the 
diskette so that you can familiarize yourself 
with all the program's functions before you 
enter your own data. A sample entry is shown 
in Photo 6. Your data is written to the disk as 
an INPUT file in the order in which it is 
entered. You must create an OUTPUT file to 
print your labels. 

This can be done by sorting your INPUT file. 
You cannot add names to an existing file. To do 
this you must create a second INPUT file and 
merge this with the first. You then sort the 
merged files to create a new OUTPUT file. This 
is the major fault of the program, as it uses too 
much disk space for the number of records in 
the file. 

The label printing routine is straightforward 
and prints up to three labels across in a five-line 
format. Two select fields allow you to print any 
part of your list. One is alphanumeric and the 
other is alphabetic. 

One thing to remember is that this program 
uses dynamic memory allocation, so keep your 
select codes short. Between the two you have an 
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almost unlimited selection when you print your 
labels. 

We now come to the best feature of this pro- 
gram, the Form Letter routine. If you like to 
send personalized form letters, this is the rou- 
tine for you. To use it you must have a copy of 
Electric Pencil by Michael Shrayer. 

Once you've written your letter, use special 
variables for the name and address fields which 
the label program will change to the appropri- 
ate entries when the form letter routine is run. 

All of the other label printing options are still 
functional in the form letter mode, so you can 
send the letter to a selected few recipients. 



Conclusion 

By now you should have a good idea which 
of these programs is the one for you. If you 
have a very large list, the TBS Business Mail 
should be your choice. Once you have entered 
your data the printing routine is very fast, over 
100 labels per minute. 

The Galactic Software Mail List offers the 
advantages of both an alphabetical and a zip 
code file ready to print, but it is slow. It prints 
only about 20 labels per minute. On the other 
hand it is the only program that will print more 
than one of the same label at one time. 

Without its Form Letter routine, the SBSG 
Name and Address System is not the best of the 
three, but that routine is worth the price of the 
program. ■ 
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Radio Shack's Mailer 



Dr. Duncan A. Hue 1 1 

Assistant Professor 

Dept of Computer Sciences 

102 Nicholson 

Louisiana State University 

Baton Rouge, LA 70803 



The key to a businessman's computer 
system is not the hardware, but the soft- 
ware. Beyond the minimal requirements of 
reliability, the real test of quality in a business 
system is the software package. 

The software must be totally "idiot- 
proofed." That is, the user must be protected 
from erroneously entering the wrong kind of 
data and any defaults must be clearly stated 
during execution of the program. 

Further, the software must present to the 
businessman the information he wishes to see in 
the manner he wishes to see it. And finally, the 
program must be sound; not only must the pro- 
gram look correct, it must be correct under the 
surface. 

Early Impressions 

The first day I had my system marked my 
first negative impression of a Radio Shack pro- 
gram. I loaded and ran their backgammon tape 
and after a few minutes of play, I entered an in- 
correct number. The program died. 

Being new to the micro game, I assumed that 
the Radio Shack programs would be idiot- 
proofed in the same manner that professional 
programs are. Alas, I was mistaken. 

Months later, I encountered a similar prob- 
lem when playing with the Personal Finance 
Program cassette in a local store. At one point 
the program prompted me for a choice of ac- 
tivity, asking for either a 1 or 2. Feeling 
capricious at the time, I pressed ENTER. In- 
stead of being prompted again, the program 
continued, defaulting (without telling anyone) 
to one of the two options. Since I had no idea 
where I was, 1 quit. There was no echo of my in- 
put and no header message telling me what was 
now going on. 

These flaws could be considered minor. Af- 



ter all, the backgammon tape is free and the 
Personal Finance tape is quite cheap, and both 
are designed for personal use. What does con- 
cern me, as a professional in computer science 
and as a consultant, is the cavalier attitude with 
which Radio Shack has marketed business soft- 
ware with the same sorts of inherent flaws in 
design. 

While doing a programming job for a small 
businessman, I used Radio Shack's disk mail- 
ing list program, which my client had obtained 
without consulting me. Installing the system, I 
found a great many major and minor errors. 
Unfortunately, the problems are not only in the 
cosmetics of the program but go deeper into its 
basic organization. 

The program menu displays five options, 
each a module: add names, edit the list, list 
names to the screen, print mailing labels and 
recover space. The space recovery is a utility 
module run irregularly. Records which are 
deleted in the editing module are only flagged 
and the physical deletion does not take place 
until recovery is run. After either adding 
records or recovering space, a sort module is 
run producing an index of the records in their 
correct alphabetical order. 

The first flaw I found was that there was no 
exit from the program. The menu listed the 
above five options, but no "quit" option. 

By reading the manual I found that the nor- 
mal termination for the program was to hit the 
BREAK key. The what? Whoever had written 
the program had included a nice menu, idiot- 
proofing it against selections not on the menu, 
and had left off the two lines of code that would 
allow a clean termination. 

A naive user, should not use the BREAK 
key, unless it is absolutely necessary. Sooner or 
later he will get halfway into a program, find 
that there is a phone call waiting for him, hit the 
BREAK key and walk away with his files still 
open. 

The User's View 

The user's view of the add-names and edit 
modules is generally good. Both modules use 
menus for input and the editing is easy. This is a 
credit to Radio Shack. 

The listing of names to the screen is good, as 
far as it goes. The module lists a screenful at a 



time and allows the user to ask for another 
screenful. There are only two problems with 
this listing. Firstly, it would have been nice to 
have name and address or name and company 
listed, instead of just the name. This would help 
the user who was unsure about listing several 
members of the same household, for example. 

Secondly, one finds when printing labels that 
they are not printed in sorted (alphabetical) 
order, but in the physical order in which they 
reside on the disk. Someone concerned with 
checking the disk list against another list, or 
checking for duplications, would find himself 
with an unnecessarily tedious task. The code re- 
quired to get names and addresses listed either 
to the screen or to the printer is a negligible ad- 
dition to the list module and should have been 
included in the system. 

But these are only superficial flaws. Flaws 
derived from an unwillingness to program the 
tedious code that provides "pretty" output. 
The deeper structural problems reflect a fun- 
damental lack of understanding of how to write 
software. Were a freshman to hand the Radio 
Shack system to me as a programming assign- 
ment, I would have given him an A. But had the 
student been a senior, I would have been forced 
to fail him (or her). The flaws are, I believe, 
that serious. 

Always Rewritten 

The edit module allows one to search 
through the list of names and addresses one by 
one. In this search the records are examined in 
order and the user has the option to change the 
record in several ways. 

However, the records are always rewritten to 
disk, whether or not any information has been 
changed. The reliability of mini-floppy disks is 
always in question and the constant rewriting 
of good records seems to me to be unwisely ask- 
ing for trouble. 

A similar problem exists with the recover 
space module. The disk is overwritten in the 
same order in which the good records currently 
reside with the flagged deletions now actually 
deleted. Not only does the rewriting of all 
records beyond the first deletion require great 
confidence in the disks, but it takes longer. 

Perhaps, however, this strategy was adopted 
because the labels are printed in physical order 
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TRS-80 OWNERS 

%Do you want to write BASIC programs faster? 

%Do you want your programs to have that "professional look"? 

•/Are you tired of erasing and redrawing screen formats on paper? 
%Do you want faster graphics than "poke" will allow? 



Then you may never 



writ e programs agam 



without using: 



"Trademark ol Radio Shack, a Tandy Co. 



IMAGINE!!!!!!! 



• Letting the computer write your BASIC programs. 
• Creating a library of your own personal displays. 
•Up to thirty powerful commands. 
• Data Entry and Display on Video Forms. 
• No more scrolling data entry. 
• Instant screen displays with data. 




The Magic Cursor is a Revolutionary Family of Products 

which provides, even the novice, a dramatic new method of 
creating professional grade software (in Basic) at a fraction of 
the time previously required. 

If animated games is your interest, you'll write no more print 
@ or poke statements. 

If you want to create personalized programs for home use, 
you can now do it faster, create outstanding screen displays and 
have more fun doing it. 

If your business is software creation, soon you will not be 
able to adequately market the antiquated scrolling displays of 
the past. And what's more, you will spend up to 40% more time 
writing programs than your competitors. You can't afford to 
waste another minute writing in the tedious, cumbersome, old 
outdated method of the past. You need to be one of the first to 
market these new screen oriented programs. 

In addition, it is available for any level 2, 16K (or larger) 
system without a disk drive or with one, two or more drives. Your 
only limitation is with your own system capability. And as your 
system grows, you may upgrade your original copy to a larger 
program by paying the difference and a moderate service 
charge. 

Be sure to pick out the version that fits your present needs 
and order it today, so you can take advantage of the remarkable 



new product as soon as possible. Remember, the Magic Cursor 
is unique and there is presently no other product available on 
the market anywhere that will provide you this capability. 

THE BABY CURSOR allows you to easily create screens 
(including graphics) on your video. A powerful command then 
generates the BASIC instructions to recreate the screen. Forthe 
first time, a program for automatic generation of video display 
forms. (16K Tape or 16K Disk) $24.95 

THE MAGIC CURSOR I additionally makes sophisticated Data 
Entry and Display easy. With the Magic Cursor I you define the 
Data Entry or Display fields directly on your screen. The 
definition commands generate the BASIC instructions to 
implement the Data Entry and Display. The Magic Cursor I has 
commands which move, center and duplicate blocks of graphical 
or alpha/numeric displays. You can even justify text . . $79.95 

THE MAGIC CURSOR II adds the power to write animated 
games easily in BASIC. The Magic Cursor II allows you to 
reload previous screens either from memory or from disk. You 
can then modify them and store either the modified screen or 
only the changes. (32K Disk only) $99.95 

THE MAGIC CURSOR III will be available soon for the new 
Model II Computer. (32K one or more disks) $149.95 



BUSINESSMEN: It will make your programmers more productive!! 



Use our toll free number, or order by 
mail. Master Charge, Visa, Certified 
Check or Money Order accepted. 
Personal checks require 14 days to 
clear. CO D or collect calls not 
accepted. Software guaranteed for 
replacement only. Prices subject to 
change without notice. Programs 
supplied on cassette tape. For disk 
versions, the cassette supplied will 
automatically create a disk file. 

ORDER FROM: 




Send check or money order payable to: 

CUSTOM COMPUTER CENTER, INC. 

P.O. Box 58042 / Dept. 8-B / Houston, Texas 77058 



QUAN. 


DESCRIPTION 


SYSTEM 
(size /tape or disk) 


PRICE 










Handling Charge: $1.50 1 Texas Res. add 6 % Sales Tax 


TAX & HANDLING 




Name 




TOTAL 





Address. 
City 



MASTER CHARGE / VISA 

CARD #- 



State . 



■ Zip. 



EXPIRES. 



«w 



CUSTOM COMPUTER CENTER, INC. 

P.O. BOX 58042 / HOUSTON, TEXAS 77058 
Phone Orders: (800) 621-5199/ Illinois (800) 972-5855 
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and the user, it can be assumed, entered the 
records in more-or-less sorted order. (More on 
this point later.) 

We come finally to the most serious prob- 
lem, the sort routine and its usage. Not only are 
there flaws, but these flaws indicate that some 
major design errors occurred in writing the pro- 
gram. 

Consider sorting a mailing list file. It cannot 
be assumed by the programmer that the records 
are already sorted. True, there will probably be 
several sorted segments; at any given input ses- 
sion, the records may well be sorted when 
entered. But the file itself will not be sorted. 

The second consideration is the volatility of 
the file. How long can you expect the index file 
to be reasonably accurate? Should you re-sort 
the records from scratch each time, or merely 
update the existing index? 

The Radio Shack program uses an insertion 
sort to order the records. This implies that the 
designers felt that the file would be reasonably 
sorted to begin with and that the ratio of new to 
old records would be small. 

An insertion sort has an 0(Nt2) worst -case 
running time. This is the same as a bubble-sort 
and essentially the worst possible time of any of 
the standard sort methods. Only if the file is 
largely sorted and few additions are made, is 
the insertion sort effective. 



Unfortunately, it appears that the insertion 
sort method decision was made independently 
of other design decisions. For its effectiveness 
the insertion sort relies on a large almost- 
sorted file with only a few changes to be made. 
Why does Radio Shack choose to sort from 
scratch each time? The current sort index is ig- 
nored in re-sorting, so that the heavy initial 
cost is paid each time the file is sorted. 

More Problems 

Having uncovered problems of this magni- 
tude, it is perhaps not surprising to find that the 
sort routine not only has the potential for mak- 
ing 0(NT2) comparisons, but 0(Nt2) disk ac- 
cesses. All comparisons are made between one 
record currently in memory and one record 
brought in off disk. 

Performance is poor. With 210 records in the 
file, sorting took (nearly) an hour. The disk can 
hold about 990 records, says Radio Shack. I 
shudder to think of how long it would take to 
sort them all. 

I cleared up my client's sort problems by first 
bringing all the names into core. (On a 32K 
system this meant that I had to cut back to a 
maximum of 900 names per disk.) I then did an 
in -core heap sort. Sorting 210 records took 
about three and a half minutes. 

With a 16K system you cannot sort complete- 



ly in core. Various options still exist, however, 
any of which significantly speed up the sort. 
You could sort half the file at a time and then 
merge the two. Or, you might sort all the 
records on the first 8 characters and since the 
records would be nearly sorted at that point, 
use a bubble-sort routine to finish the task. 

As a final comment, you must count bytes 
and consider the possibility of filling the disk. 
The add-names module does not refuse new 
records when a fixed number has been entered, 
but when the "disk full" error message is 
trapped by the program. 

This does not, however, guarantee that there 
will be space for the index file. If you have add- 
ed a great many records when the disk-full error 
is trapped, the index file will require more sec- 
tors than it currently does and that extra space 
simply won't exist. 

Conclusion 

Though 1 have not examined the other Radio 
Shack packages in depth, and cannot say that 
they exhibit similar problems, I would have to 
recommend that a prospective buyer of any of 
the packages get a professional to examine the 
code in detail before buying. My early impres- 
sions of Radio Shack's software are negative, 
and I must remain skeptical until shown that 
my suspicions are groundless. ■ 



INTRODUCING THE HOTTEST "FIX-IT' BOOK YET ! 

"TRS-80 DISK AND OTHER MYSTERIES' 9 

by Harvard C. Pennington 

Here it is ... . THE complete"disk reference manual" for your TRS-80 ! 

An excellent manual and tutor for beginners and professionals alike. 



■ ", a ■♦», HOW TO information including detailed 

REVEALS ALL, IN EVERYDAY PLAIN ENGLISH 

How to recover LOST FILES, HASH CODES, KILLED FILES, 

CLOBBERED DIRECTORIES, BAD PARITY ERRORS, GAT & HIT ERRORS, 

UNREADABLE DIRECTORIES, DIRECT STATEMENT IN FILE ERRORS, 

ELECTRIC PENCIL ERRORS & LOST PENCIL FILES, 

RECOVER ELECTRICALLY OR PHYSICALLY DAMAGED DISKS, 

RECOVER FROM A DOS ERROR 22 IN PENCIL, MAKE BASIC PROGRAMS UNLISTABLE, 

RECOVER OVER-WRITTEN FILES, READ OR EDIT ANY BASIC PROGRAM WITH ELECTRIC PENCIL, 

REMOVE PROTECT STATUS, HOW TO USE SUPERZAP 

And the list goes on and on. 




Here is what the noted microcomputer author, WILLIAM BARDEN, JR. 

has to say about this valuable manual: 

" this extensive book by Harv Pennington is clearly presented 

and packed with good disk information. My advice to any TRS-80 user is to 
GET IT, AND USE IT !" 



"LARGE 8V 2 BY 11 EASY-TO-READ FORMAT, OVER 130 PAGES" 

Send just $22.50 (Calif, add 6% tax) plus $1.00 postage to: 



•TRS-80 is a Trademark of TANDY CORP. 
ORDER TODAY ! 



SEE YOUR FAVORITE 
COMPUTER STORE 
OR ORDER DIRECT 



• 37 



IJG, INCORPORATED 

569 North Mountain Ave. — Suite B 

Upland, California 91768 
(Sorry, no COD's on this special offer) 



VOLUME DISCOUNTS AVAIL. 

DEALERS — RETAILERS 

BOOK STORES 

Make inquiries on your letterhead 
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GET WORLDLY... GET ISI 



Enter the world of "#0" programs from Instant Software. A 
world where you and your TRS-80 can rule duchies, play 
poker, learn speed reading, explore caves, design antennas, 
launch rockets, or simply pay your bills. When you've explored 
all of these possibilities, you will have surveyed only about 1/15 
if ISI's world of "80" programs .... 



LEVEL II 



MODEL ROCKET ANALYZER AND PRE-FLIGHT CHECK 

Let your TRS-80 help you enjoy the fast-growing hobby of 
model rocketry. The complementary programs included 
are: 

•Model Rocket Flight History Prediction — This program 
will compute the flight characteristics for almost any 
model rocket. Engine and body tube data included 
covers Estes, Centuri, Flight Systems, A.V.I. Astroport, 
C.M.R., and Kopter products. 

• Weather Forecaster- Before you launch your rocket, 
get an up-to-the-minute weather forecast. Just enteryour 
location, elevation, average temperatures for January 
and July, and barometric pressure. You'll be the short- 
range weather forecaster for your area. 
For a successful launch, you'll need TRS-80 Level II 16K. 
Order No. 0024R $7.95. 



RAMROM PATROL/TIE FIGHTER/KLINGON CAPTURE 

Buck Rogers never had it so good. Engage in extrater- 
restrial warfare with: 

• Ramrom Patrol —Destroy the Ramrom ships before 
they capture you. 

•Tie Fighter —Destroy the enemy Tie fighters and be- 
come a hero of the rebellion. 

• Klingon Capture — You must capture the Klingon ship 
intact. It's you and your TRS-80 Level II 16K battling 
across the galaxy. Order No. 0028R $7.95. 



TRS-80 UTILITY II Let Instant Software change the 

drudgery of editing your programs into a quick, easy job. 

Included in this package are: 

•CFETCH — Search through any Level II program tape 

and get the file names for all the programs. You can also 

merge BASIC programs with consecutive line numbers 

into one program. 

•CWRITE — Combine subroutines that work in different 

memory locations into one program. This works with 

BASIC or machine-language programs and gives you a 

general checksum. 

This package is just the thing for your TRS-80 Level II 

16K. Order No. 0076R $7.95. 

CARDS This one-player package will let you play cards 

with your TRS-80 -talk about a poker face! 

• Draw and Stud Poker-These two programs will keep 

your game sharp. 

•No-Trump Bridge -Play this popular game with your 

computer and develop your strategy. 

This package's name says it all. Requires a TRS-80 Level 

II 16K. Order No. 0063R $7.95. 

SPACE TREK IV Trade or wage war on a planetary scale. 

This package includes: 

•Stellar Wars -Engage and destroy Tie fighters in your 

attack on the Death Star. For one player. 

•Population Simulation — A two-player game where you 

control the economy of two neighboring planets. 

You decide, guns or butter, with your TRS-80 Level II 16K. 

Order No. 0034R $7.95. 



FINANCIAL ASSISTANT Compute the figures for a wide 
variety of business needs. Included are: 
•Depreciation -This program lets you figure deprecia- 
tion on equipment in five different ways. 
•Loan Amortization Schedule — Merely enter a few 
essential factors, and your TRS-80 will display a com- 
plete breakdown of all costs and schedules of payment 
for any loan. 

• Financier — This program performs thirteen common 
financial calculations. Easily handles calculations on in- 
vestments, depreciation, and loans. 
•1% Forecasting — Use this simple program to forecast 
sales, expenses, or any other historical data series. 
All you need is a TRS-80 Level II 16K. Order No. 0072R 
$7.95. 



PERSONAL BILL PAYING 

NOTE: This package can take the headaches 
and/or penalties out of paying your bills. 

In a business office the accounts payable (bills) are 
usually paid on or immediately before their due date. 
That way, the payer gets the fullest use of his money 
without incurring penalties for being behind in paying his 
debts. Now you can take advantage of this system for 
your monthly bills, letting your TRS-80 do all the drudgery 
and record keeping. 

This useful package provides a computerized list of all 
your bills and payments. You can access as many as 22 
accounts, all of which can be named — up to 15 charac- 
ters per name. Each account is listed by number, amount 
owed, due date, and present activity. 

Don't confuse this system with a "checkbook" pro- 
gram. The functions of this package are threefold: (1) to 
monitor your bills; (2) to order payments most effectively; 
and (3) to make historical comparisons of individual ac- 
counts or specific months. 

After you load the program, it displays a menu of 1 1 ac- 
tivities. They include: 

Build and Maintain Files 

List All Accounts 

List Current Accounts 

Make Payment(s) to Account 

Enter New Bill to Account 

Display Payment History of Individual Account (in- 
cludes date paid, check number, and 12-month total) 

Display Payment History of Selected Month 

Delete Account 

Delete Prior Month's Payment 

Save File on Tape 

Input File from Tape 

After you have updated the records by entering new 
bills, paying bills, or changing the accounts, you can 
save all the information on data tape. This data tape will 
then be input for the next time you use the package. 
Maybe it can't make paying bills all fun and games, but it 
should relieve some of the agony. Level II 16K required. 
Order No. 0103R $7.95. 



DOODLES AND DISPLAYS II Wait until your children get 
hold of this package: 

• Doodle Pad - Draw pictures and save them on cassette 
tapes. 

•Symmetries — An electric kaleidoscope that changes 
from black to white and back again. It's almost hypnotic! 
•Drawing- Like Doodle Pad, but for the serious artist. 
Over 40 user commands! 

• Random Pattern Display — The computer does the draw- 
ing, but those with itchy fingers can tamper. 
•Mathcurves — Bring those geometry lessons to life. Six 
different geometrical curves on the screen of your 
TRS-80. 

• Rugpatterns — Yes, it does design rug patterns; and 
with a choice of user or computer control, it can do a 
whole lot more. 

For the Level II 16K TRS-80. Order No. 0042R $7.95. 

BOWLING LEAGUE STATISTICS SYSTEM This package 
is the answer to the prayers of harried bowling league 
scorekeepers. The Bowling League Statistics System 
will keep a computerized list of league data, team data, 
and data for each bowler. It is extremely flexible and has 
a total of 16 different options to let you modify the pro- 
gram to suit your league's rules. The program is very easy 
to use and has extensive "built-in" aids to help you along. 
Requires TRS-80 Level II 16K. Order No. 0056R $24.95. 



DEMO III This is the big one: big on value, big on fun — the 
perfect package for the beginner and old hand alike. 
Check out this list of programs! 

•Race 1 — It's you against the clock as you careen around 
the track in this simulation of a high-speed car race. 
•Target UFO — Rack up a big score by destroying all the 
UFO's in the shortest possible time. 
•Life — Experiment with population density factors in 
this simulation of the life cycle of a colony of bacteria. 
•Phone Number Converter- Let your computer figure 
out clever words for ail those hard-to-remember phone 
numbers. 

• Biorhythm - Fact? Or fantasy? Who can say for sure? In 
any case, you and your friends will be able to plot your 
biorhythmic curves whenever you want! 
•Graphics Program — No user commands, just sit back 
and enjoy as your TRS-80 demonstrates its artistic 
abilities. 

•Race 2 -After you've mastered Race 1, you'll be ready 
for this more advanced version - with a choice of five dif- 
ferent tracks! 

•Horse Race — Up to nine players can place their bets 
and watch the ponies run. The computer will keep track 
of the winnings. 

•Drawing Board -Your TRS-80 supplies the "pencil and 
paper," and you supply the ability. Messages or drawings 
may be stored on cassette for later unveiling. 
•24-Hour Clock -That's right, this program allows your 
computer to act as a digital timepiece. Perfect for sport- 
ing events. For the TRS-80 Level II 4K and Level II 16K. 
Order No. 0055R $7.95. 
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EVERY FLIGHT IS A 
SPECIAL DELIVERY 



OK, Ace, you survived everything that von Richthofen 
and the Flying Circus threw at you. Well, that was four long 
years ago - and yesterday's medals don't pay the rent. But 
just a minute, here's an ad: 

"Airmail Pilot wanted . . ." 



AIRMAIL PILOT 



You can almost smell the gasoline as the ground 
crew fuels your J-4 Jenny biplane to her 26-gallon 
limit. Precious mail is loaded into the cargo area, 
tagged for Chicago. The weatherman reports severe 
icing above 6,000 feet, so you know you have to keep 
the plane low. It will be a dangerous flight, but you 
knew that when you took the job. The mail must go 
through. So, in the tradition of Lindbergh and a hun- 
dred unsung heroes, you bravely turn your plane into 
the wind. The engine roars. Suddenly you're aloft on 
the first leg of your journey. Dayton's socked in by 
fog. You change your course for Lucasville. Light- 
ning zigzags the sky. A massive, fast-moving thun- 
derstorm forces you to land in a cornfield. As the 



weather clears, your plane leaps once more into the 
sky. But even clear skies can cause problems — vio- 
lent air currents buffet your fragile wooden aircraft. 
Your fuel is down to two gallons as Lucasville comes 
into sight. You make it! Refuel and head for Chicago. 
But you're not out of trouble yet. There's a wind shear 
at the Chicago airport. You have to land in a shifting 
crosswind. Can you make it? AIRMAIL PILOT from 
INSTANT SOFTWARE. Unlike any other computer 
simulation you've ever experienced. Challenging. 
Difficult. But never impossible. An event in a 
cassette. Crash or fly, it's so realistic, you can 
almost feel the wind. Order No. 0106R $7.95. 
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LEVEL II 



DEMO II The company that brings you more programs for 
the dollar is proud to offer Demo II, an extraordinary 
package that contains programs to suit your every 
mood: 

•Tic-Tac-Toe — Fun for the whole family! You all know 
the rules, and this version gives you three different levels 
of difficulty, one of which is sure to suit everyone in the 
family. 

•Time Trials — You won't have to leave your house to ex- 
perience "pre-race" excitement. It's you against the 
clock as you maneuver your car through the curves, 
chutes, and chicanes of the computerized course. 

• Maze — Somewhere within a ponderous maze, the 
secret home square waits for you to uncover its 
presence. If you're not alone, your computer will be hap- 
py to offer a two-player version so that you can both race 
to uncover your respective squares first! Amazing. 

• Hangman — How many people have grown up playing 
different versions of that old grade school standby, 
hangman? If you've never played the game on a com- 
puter, you're in for a special treat! You or the computer 
will supply the word. With each wrong guess, the poor 
hangman's figure grows -and only you can spare him! 
•Wheel of Fortune — "There's one born every minute," or 
so goes the'old saw. In this simulation of the carnival 
wheel of fortune, you have your choice of the regular or 
the "crooked" version, where you can't help but win. The 
casino will even give you the keys to the place! 

• Hurricane- OK, all you disaster buffs, here's a program 
that will let you chart the path of oncoming hurricanes 
anywhere in the world, using data available from the Na- 
tional Weather Service. 

•Bugsy-Sure, everybody talks about computer bugs, 
but how many people have ever seen one? It's you 
against the computer in this game, with the computer 
rolling the dice, to see which one gets to add another part 
to his Z-80 Bug. The first one to complete his "curse of 
computing" wins. 

•Horse Race— It isn't every day you get to see a horse 
race ... at least not until now! Up to 100 bettors can 
cheer their horses to the finish line with their choice of 
win, place, or show. For the TRS-80 Level II 16K. Order 
No. 0049R $7.95. 



INSTANT SOFTWARE 






Teacher 



•Teacher 

► Teacher Data Transfer 
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TEACHER 

What do you need to learn? Would you like to know all 
of the cranial nerves? Electronic color codes? Civil War 
battles? Signs of the zodiac? Whatever your subject mat- 
ter, the Teacher package can help you learn it. You sim- 
ply input up to twenty questions and answers at one 
time. Next, review the material, and then take the test un- 
til you have your lesson down pat. The program gives you 
up to three hints per question and even offers graphic 
rewards for children, all at your discretion. All the infor- 
mation can be saved on cassette tape for reuse. 

This package also contains the Teacher Data Transfer 
program, which allows you to combine several tests on 
one tape. That means you can learn a number of lessons 
sequentially without changing tapes. 

Teacher is an effective instrument for anyone who 
needs to learn a lot of material in the shortest possible 
time. For decades leading educators and computer 
scientists alike have been promoting the future role of 
computers in education. Now you and your family can 
reap the benefits of computer-assisted instruction in 
your own home. The program is furnished with a blank 
data cassette tape. You'll need a TRS-80 Level II 16K. 
Order No. 0065R $9.95. 



INSTANT SOFTWARE 






Video Speed- 
Reading Trainer 

• RAPD1 «RAPD2 • RAPD3 • RAPD4 



il Tandy Corporation 




VIDEO SPEED-READING TRAINER 

You can increase your reading speed and comprehen- 
sion with this package. It uses the principle of the 
tachistoscope, a device that teaches by displaying im- 
ages for a fraction of a second. These programs can train 
you to recognize words and phrases quickly, so that your 
everyday reading becomes an uninterrupted process. 

With this three-part package, you can learn to recog- 
nize numbers, letters, words, and phrases. You start at 
your present level of skill by choosing the number of 
prompts to be shown and the length of time they will be 
visible. After the cue is flashed on the screen, you type 
back what you saw. If your response is incorrect, there is 
immediate feedback as the correct answer is displayed 
for several seconds. All cues are presented randomly so 
that the exercise questions cannot be learned in se- 
quence. 

The computer will monitor your progress and will 
automatically speed up presentation as you improve. 
Conversely, should you miss more than half of the ques- 
tions, the speed will drop to an easier level. 

The speed range is from 10 to 100, so you can readily 
determine your rate of progress. To increase your 
throughput, you'll need a Level II 16K. Order No. 0100R 
$7.95. 



LEVEL I AND II 



GOLF/CROSS-OUT Have fun with these exciting one- 
player games. Included are: 

•Golf — You won't need a mashie or putter — or a caddie, 
for that matter — to enjoy a challenging 18 holes. 

• Cross-Out — Remove all but the center peg in this puz- 
zle, and your neighbors will call you a genius. 

You'll need a TRS-80 Level I 4K, Level II 16K. Order No. 
0009R $7.95. 

HAM PACKAGE I This versatile package lets you solve 
many of the problems commonly encountered in elec- 
tronics design. With your Level I 4K or Level II 16K 
TRS-80, you have a choice of: 

•Basic Electronics with Voltage Divider- Solve prob- 
lems involving Ohm's Law, voltage dividers, and RC time 
constants. 

•Dipole and Yagi Antennas — Design antennas easily, 
without tedious calculations. 

This is the perfect package for any ham or technician. 
Order No. 0007R $7.95. 

ELECTRONICS I This package will not only calculate the 
component values for you, but will also draw a sche- 
matic diagram. You'll need a TRS-80 Level I 4K, Level II 
16Ktouse: 

•Tuned Circuits and Coil Winding — Design tuned cir- 
cuits without resorting to cumbersome tables and calcu- 
lations. 

• 555 Timer Circuits — Quickly design astable or 
monostable timing circuits using this popular IC. 

• LM 381 Preamp Design — Design IC preamps with this 
low-noise integrated circuit. 

This package will reduce your designing time and let you 
build those circuits fast. Order No. 0008R $7.95. 



BEGINNER'S BACKGAMMON/KENO Why sit alone 

when you can play these fascinating games with your 

TRS-80? 

•Backgammon -Play against the computer. Your 

TRS-80 will give you a steady, challenging game that's 

sure to sharpen your skills. 



•Keno— Enjoy this popular Las Vegas gambling game. 

Guess the right numbers and win big. 

You'll need a TRS-80 Level I or II. Order No. 0004R $7.95. 

AIR FLIGHT SIMULATION Turn your TRS-80 into an air- 
plane. You can practice takeoffs and landings with the 
benefit of full instrumentation. This one-player simula- 
tion requires a TRS-80 Level I 4K, Level II 16K. Order No. 
001 7R $7.95. 

OIL TYCOON Avoid oil spills, blowouts and dry wells as 
you battle to become the world's richest oil tycoon. Two 
players become the owners of competing oil companies 
as they search for oil and control their companies. Re- 
quires a TRS-80 4K Level I or II. Order No. 0023R $7.95. 

BOWLING Let your TRS-80 set up the pins and keep 
score. One player can pick up spares and get strikes. For 
the TRS-80 Level I 4K, Level II 16K. Order No. 0033R $7.95. 

SPACE TREK II Protect the quadrant from the invading 
Klingon warships. The Enterprise is equipped with 
phasers, photon torpedoes, impulse power, and warp 
drive. It's you alone and your TRS-80 Level I 4K, Level II 
16K against the enemy. Order No. 0002R $7.95. 

BUSINESS PACKAGE IV Business Package IV gives you, 
the businessman, a superb tool to help you make those 
important decisions. This package includes: 
•Business Cycle Analysis — This program isn't a crystal 
ball, but it can show you your business's expansion and 
contraction cycles. You can plot any aspect of your 
business on a graph and see, in black and white, just 
what's happening. This program will give you access to 
information you couldn't get before. 
•Financial Analysis -Would you like a financial assis- 
tant who could instantly give you the figures for almost 
any kind of investment? Financial Analysis can handle 
annuities, sinking funds, and mortgages, and compute 
bond yield and value. You'll have the facts you need at 
the tips of your fingers with this program. 

Included in the package is one specially marked blank 
data cassette for use in storing essential business data. 

Business Package IV, with its combination of analytic 
functions and convenience features, is an invaluable 
asset for any businessman. All you need is a TRS-80 
Level I 4K or Level II 16K. Order No. 001 9R $9.95. 

BASIC AND INTERMEDIATE LUNAR LANDER Bring your 
lander in under manual control. The BASIC version is for 
beginners; the Intermediate version is more difficult, 
with a choice of landing areas and rugged terrain. For 
one player with a TRS-80 Level I 4K, Level II 16K. Order 
No. 0001 R $7.95. 
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Household 
Accountant 

• Budget and Expense Analysis 

• Life Insurance Cost Comparison 



I Tandy Corporation 



{ t j c £ t h h 1 E ' F [ h :• E i>» k 

r*-. KK StfBJWi. c^! 
LAST (f KTE I»U KCBSW 31 
Tit£ i TO EfiTEH rCl DMA 
TlfE 2 TO DISPLAY 1 KMH (f DAW Of BOG! 
TYft • TO JKH.AV S IWTHS (f W* AM BTGT 
TtFE 4 TO Dlifl- mitt StMW 
Tt'E 5 TO tBfffttt n*r>THS » ittfS 
Ti*E I TO UfiTE ft.'- £«■ Trff. 1 
Tift 7 TO VBOT DATA Trft 
ME 8 TO (£«D SECOKD Ifft.Fff CdftflSOi 
T<K 5 Ft* ANOi SARINS INITIftlMIB 1 



HOUSEHOLD ACCOUNTANT 
•Budget and Expense Analysis — Impose order on your 
tangled financial affairs. This program makes provision 
for twenty-seven expense categories and three income 
sources. Budgets can be reviewed monthly, quarterly, 
and yearly. Dollar and percentage comparisons can be 
made between budgets, months, and year-end totals, so 
you can see where your money is going. 
•Life Insurance Cost Comparison - Learn how your 
choice of life insurance policy can save you money. This 
program can help you decide between term or dividend- 
paying whole life policies. It will also compare within 
categories, when, for example, two whole life plans vary 
in dividends and in cash values. You can store and dis- 
play up to six different value comparisons. Requires a 
Level II 16K. Order No. 0069R $7.95. 
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SANTAPARAVIAAND 
FIUMACCIO 



The year is A.D. 1400, and you are the ruler of a tiny 
Italian city-state. You are ambitious by nature and in- 
tend to build your little city-state into a powerful 
kingdom. 

So begins Santa Paravia and Fiumaccio, where 
you and your fellow players compete as rulers of 
neighboring cities. You control the grain harvest, 
feed your people, set tax rates, exercise justice, in- 
vest in public works and, of course, try to stay on the 
good side of the church. 

Life was short back then, and you'll have only a 
limited amount of time in which to build your 
kingdom. The lives of your serfs will depend on your 
decisions. If they are wise, then your city-state will 
grow and you will acquire loftier titles. If your rule is 
incompetent, your people will starve and your city- 
state may be invaded by your neighbors. 

You can play the game yourself or set up the tour- 
nament version, which allows up to six players to 
compete at one time. Either way, you're sure to find 
your route to the throne a challenging road. 

How will you rule your kingdom? Will you be a be- 
nevolent ruler — an iron fist in a velvet glove — or will 
you become unscrupulous and follow the example 
set by Niccolo Machiavelli in his book on govern- 
ment, The Prince?. Only you can answer that ques- 
tion—with the Santa Paravia and Fiumaccio. Requires a 
Level I or II I 6K. Order No. 0043R $7.95. 



LEVEL I 



HEXPAWN/SHUTTLE CRAFT DOCKING/ 

SPACE CHASE/SEA BATTLE This four-game package is 

sure to provide hours of fun for the whole family. 

•Hexpawn— Turn your TRS-80 into a model of artificial 

intelligence by playing a simple game. 

•Shuttle Craft Docking -Land your shuttle craft on the 

starship-even through varying gravity fields! 

•Space Chase -Seek out and destroy the enemy delta 

that's hidden in the star field. 

•Sea Battle — You must find and destroy the enemy fleet. 

This package requires a TRS-80 Level I 16K. Order No. 

0041 R $7.95. 

BUSINESS PACKAGE III This package can change a 

TRS-80 into a full-working partner for any businessman: 

•Inventory -Maintain a computer-based inventory for a 

constant inventory system. 

•Commissions and Percentages -Let your computer 

figure out markup and discount calculations, sales tax 

and more. This is a perfect time-saving package for any 

small business. 

For the TRS-80 Level I 4K. Order No. 0061 R $7.95. 

SPACE TREK III Let yourself go to the far ends of the 

solar system — and beyond. This package includes: 

•Stellar Wars — Shoot down the Tie fighters and destroy 

the Death Star. 

•Planetary Lander — Land your spacecraft and plant your 

flag across the solar system. 

These one-player games require a TRS-80 Level I 4K. 

Order No. 0031 R $7.95. 

FUN PACKAGE I Why call it "Fun Package"? Judge for 

yourself! This entertaining package includes: 

•Rocket Pilot-Flying it is easy-it's the landing that's 

tough! 

•Paper, Rock, Scissors — It's the time-honored game just 

as you remember it, played against your TRS-80. 

•Hex I — Just when you master this puzzle game, the 

computer will increase the difficulty. 

•Missile Attack — Use your missiles to protect your city 

from jet attack. 

Requires a Level I 16K TRS-80. Order No. 0037R $7.95. 

TYPING TEACHER Tired of being a two-fingered wonder 
at the keyboard? Do you tell your friends that you use the 
"Columbian" method, because you discovered it 
yourself? Well, you can change from that awkward hunt- 
and-peck approach and start typing like a professional 
with this practical instructional program from Instant 
Software. 

This seven-part program turns your TRS-80 into both 
typewriter and instructor as it takes you from initial 
familiarization with the keyboard through the typing of 
words and phrases and on to complete mastery of the 
keyboard. 

On-screen diagrams show you the correct placement 
for fingers, and the program's practice sessions will 
quickly improve your coordination. In no time at all you'll 
be typing in that smooth, free-flowing style you've 
always admired. For the 4K Level I TRS-80. Order No. 
0099R $7.95. 



DOODLES AND DISPLAYS I Here's a mixed bag of pro- 
grams that's sure to entertain: 

•Doodle Pad — Draw pictures and save them on cassette 
tapes. 

•Symmetries — Turn your TRS-80 into a kaleidoscope. 
•Video Display- Follow the bouncing cursor as your 
TRS-80 draws its own pictures. 

•Mathcurves- Bring those geometry lessons to life as 
the computer draws six different geometrical curves. 
•Rugpatterns — A never ending stream of symmetrical 
patterns that's sure to spark your imagination. 
All you'll need is a 16K Level I TRS-80. Order No. 0030R 
$7.95. 



CAR RACE/RAT TRAP/ 
ANTIAIRCRAFT Enjoy 
these challenging, 
fun-filled programs: 
•Car Race — You and a 
friend can race on a 
choice of two tracks. 
•Rat Trap -Trap the 
rat in his maze with 
your two cats. For one 
player. 

•Antiaircraft- Aim 
and shoot down the 
enemy airplane. Re- 
quires a Level I 4K 
TRS-80. Order No. 001 1R $7.95. 
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KNIGHT'S QUEST/ROBOT CHASE/HORSE RACE This 
varied package of one-player games will give you hours 
of fun. 

•Knight's Quest -Battle demons to gain treasure and 
become a full-fledged knight. 

•Robot Chase - Destroy the deadly robots without elec- 
trocuting yourself. 

•Horse Race - Place your bet and cheer your horse to the 
finish line. 

These programs require a TRS-80 Level I 4K. Order No. 
0003R $7.95. 

CAVE EXPLORING/YACHT/MEMORY These three pro- 
grams are not only fun, but stimulating as well: 
•Cave Exploring -Search for fabulous treasures as you 
explore the magic cave. For one player. 
•Yacht - A two-player game of strategy and chance. The 
computer rolls the dice and keeps score. 
•Memory — Two players can pit their memories in this 
program based on a popular television show. You'll need 
a TRS-80 with Level I and 16K. Order No. 0010R $7.95. 

DESTROY ALL SUBS/GUNBOATS/BOMBER This pack- 
age of three programs is fun for the whole family. Includ- 
ed are: 

• Destroy All Subs — Hunt down enemy subs while 
avoiding mines and torpedoes. A one-player game. 
•Gunboats — Try to blow the enemy's ship out of the 
water. For one or two players. 

• Bomber — Carefully release your bomb to destroy the 
moving submarine. A one-player game. 

To enjoy these programs, you'll need a TRS-80 Level I 4K. 
Order No. 0021 R $7.95. 



PERSONAL FINANCE I Let your TRS-80 handle all the 
tedious details the next time you figure your finances: 
•Personal Finance I — With this program you can control 
your incoming and outgoing expenses. 
•Checkbook - Your TRS-80 can balance your checkbook 
and keep a detailed list of expenses for tax time. 
This handy financial control for the home requires only a 
TRS-80 Level I 4K. Order No. 0027R $7.95. 

DEMO I This package is just the thing to show your 
friends what your TRS-80 can do. Included are: 
•Computer Composer — Compose and play music using 
only a standard AM radio. 

• Baseball — Play baseball with your computer while it 
does the scorekeeping. 

•Horse Race — Place your bet and cheer your pony to the 
winner's circle. 

•ESP — Test your powers of extrasensory perception. 
•Hi-Lo/Tic-tac-toe- Guess the secret number or get 
three in a row. 

• Petals Around the Rose - Can you figure out the secret 
behind the five dice? 

•Slot Machine — Turn your computer into a one-armed 
bandit. These programs require a TRS-80 Level I 4K. 
Order No. 0020R $7.95. 

BUSINESS PACKAGE I Keep the books for a small 

business with your TRS-80 Level I 4K. The six programs 

included are: 

•General Information — The instructions for using the 

package. 

• Fixed Asset Control — This will give you a list of your 
fixed assets and term depreciation. 

• Detail Input — This program lets you create and record 
your general ledger on tape for fast access. 

• Month and Year to Date Merge -This program will take 
your monthly ledger data and give you a year to date 
ledger. 

•Profit and Loss- With this program you can quickly get 
trial balance and profit-and-loss statements. 
•Year-End Balance-This program will combine all your 
data from the profit-and-loss statements into a year-end 
balance sheet. 

With this package, you can make your TRS-80 a working 
partner. Order No. 001 3R $29.95. 
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TRS 80 Disk 

&. Other Mysteries 



by Harv Pennington 

Computers are addictive. Harv Pennington 
is a certified, grade A I, computer addict. To 
support his habit he has been forced into 
writing the definitive work on the TRS-80 disk 
system. In less than two years, Harv has be- 
come an expert on the darkest secrets of the 
DOS. His book is overflowing with useful in- 
formation, most of it unavailable elsewhere. 

Rather than a normal review, we have ar- 
ranged to extract sections for your enlighten- 
ment. 

The whole 132 page book was produced on 
a TRS-80 with the aid of Michael Shrayer's 
Electric Pencil. The TRS-80 Disk & Other 
Mysteries — don 7 boot up without it! — Eds. 

Just by reading this book, one might get the 
impression that the only thing the TRS-80 is 
good for is to fix errors that are created on the 
machine! Not true! Not a single day goes by 
that I do not use my TRS-80 for some useful 
and productive purpose. Occasional errors 
are just a small part of the day to day ex- 
perience. It is only when you cannot fix those 
errors that they begin to dominate the "com- 
puter experience." 

It is my wish that you will, as a result of this 
book, be able to make your TRS-80 one hun- 
dred percent productive and enjoyable. 

No doubt you have been told that you can- 
not do certain things with the TRS-80— like 
"BOOT" a "BASIC PROGRAM" because 
you need "BASIC" to load a program — or 
that you cannot lock out the break key with- 
out messing up the I/O routines — or that you 
cannot defeat the "LIST" and "LLIST" 
commands. You have been told wrong. All of 
these things can be done! I have been able to 
do all of the above with little or no trouble. 
The ONLY limitation you have is your own 
imagination. 

. . .Oh, yes. This couldn't have been done 
without an incredible program called 
"SUPERZAP." It is a product of AP- 
PARAT Inc., of Denver, Colorado. You may 
purchase a copy of this program with the 
NEW DOS operating system from your local 
software dealer. Ordering information is in 
the appendix at the end of this tome. You will 
find that "SUPERZAP" is indispensable if 
you are going to take the voyage to the bottom 



of the disk. 

"SUPERZAP" is unique in several ways. 
First it has its own disk I/O routines and does 
not require that a DOS be in drive zero to per- 
form miracles. Second, it will read ANY- 
THING that is readable, regardless of its 
"PROTECT" status. Third, it will recover 
almost every imaginable type of error condi- 
tion. 

In addition, it has a "BACKUP" routine 
that will make umpty-ump tries when it en- 
counters an incorrect or electrically damaged 
sector before it gives up. Then, it allows you 
to try again as many times as you want! 

Wait! There's more ... it will copy disk 
sectors, relocate disk sectors, allow modifica- 
tion of any byte or combination of bytes on 
the disk or in memory, move data from one 
disk sector to another and "ZERO" disk sec- 
tors. 

Operating Systems 

This will be a brief review of the various 
operating systems that are available as of this 
writing. I will not dwell too long on the pros 
and cons of each and you must remember that 
the following is an OPINION, mine. 

TRSDOS 2.1 

Except for the few unfortunate souls that 
started with 2.0 this is the operating system 
that most of us developed our first, genuine 
love-hate relationship with. For all practical 
purposes, due to the short life of 2.0, this was 
the "FIRST" operating system generally 
available for the TRS-80. 

2.1 has many problems. Of course, Radio 
Shack never came out and admitted, in plain 
English (at least to me — did they tell you?), 
that the problems existed. TRSDOS 2. 1 is ade- 
quate for most trivial programming require- 
ments and a few serious applications IF you 
are prepared to tolerate an occasional lost file. 

TRSDOS 2.2 

TRSDOS 2.2 is a huge improvement over 
2.1. Most of the errors are corrected. How- 
ever, it will still create errors. Most of the 
complaints I have about the system are that 
they still have not given the user any of the 
utility that is available with NEW DOS. 



As far as data recovery goes, there is one 
major point. When you "KILL" a file with 
2.2, it ZEROS THE ENTIRE DIRECTORY 
ENTRY. There is not a single clue as to what 
was there or where it was! Since Radio Shack 
has no utility for looking at the disk, I pre- 
sume it was to prevent all you "SUPERZAP- 
PERS" out there from finding out too much! 
However, if you need to recover something, 
this makes it not impossible but a genuine 
bitch because you have to go "mucking 
around on the disk" looking for the file. 

VTOS 3.0 

This is Randy Cook's version of 2.2 with 
quite a few bells and whistles. Cook is the 
author of Radio Shack's 2.1 and, I have 
reason to suspect, most of 2.2. This system 
has some nice features but is, in my opinion, 
VERY AGGRAVATING to use because of its 
"BACKUP" protection feature. In the ver- 
sion that I used for evaluation, some of the 
commands did not work entirely as adver- 
tised. I'm sure that this will be corrected in a 
later release. On the whole, the system is good 
and the concepts are excellent. I have not used 
it enough, at this time, to have detected any 
errors, if it has any. 

NEW DOS 2.1 

It works! The current release has no known 
bugs and will do everything Radio Shack says 
cannot be done. It corrects every KNOWN er- 
ror in TRSDOS 2.1. All in all, there are over 
200 additions, corrections, and enhancements 
to TRSDOS. Many of the "improvements" in 
TRSDOS 2.2 are poor "implementations" of 
NEWDOS 2.1. (That's an opinion, and I can- 
not verify it, but from the looks of things, I'd 
give better than even odds that it's true.) 

NEWDOS 2.1 is oriented to the program- 
mer as well as the user. Included in the NEW 
DOS+ package, are utilities such as 
"SUPERZAP," "DIRCHECK," "LMOFF- 
SET" and others. These utilities are especially 
designed to assist the user and are very neces- 
sary if you need to recover data. 

Disk Organization 

In the TRS-DOS 2. 1 MANUAL we are told 
that we have 67 GRANULES of free space on 
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a formatted disk and somewhat less on a disk 
with a DOS. Fig. 1 is a "MAP" of a typical 
"SYSTEM DISK" (TRS-DOS 2.1). You will 
notice that the system programs are grouped 
together. It is not absolutely necessary that 
this always be the case. In fact it is possible to 
put the SYSTEM programs anywhere except 
for "BOOT/SYS," SYSO/SYS" and "DIR/ 
SYS." NEWDOS requires that "SYS13/ 
SYS," when it is resident on the diskette, to be 
specifically located also. 

Other programs such as FORMAT/CMD 
and BASIC/CMD may not be in the same 
location on your disk, especially if you have 
"COPY"ed these programs from another 
disk. 

Disk allocation is handled in groups of 5 
sectors at a time. For this reason every pro- 
gram or file is allocated disk space in 5 sector 
chunks called "GRANULES." 

TRS-DOS 2.1 and 2.2 assign a minimum of 
two GRANULES at a time. That is why you 
run out of disk space so quickly when you 
have a bunch of small files or programs . NEW 
DOS assigns only one GRANULE at a time. 

Actually there are only a few areas on the 
disk that must contain specific object code 
material. There are "BOOT/SYS," "SYSO/ 
SYS" and "DIR/SYS." "BOOT" must 
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Fig. 1. 



always be located on Track 0, beginning at 
sector zero. 'SYSO/SYS" must be located on 
track "0," sector 5 and "DIR/SYS" must be 
located on Track 1 1 (HEX) beginning at sec- 
tor zero. 

The directory may be moved (it's a hassle) 
to another location. It MUST also be read 
protected. If the directory is moved, "SAVE" 
has a bitch of a time trying to figure out where 
to put the directory information since it ex- 
pects the directory to be on track 1 1 (HEX). 
Eventually it will find it and deposit its data in 
the right places. This can be speeded up a bit 
by changing relative byte "02"(HEX), in the 
"BOOT" (track "0, " sector "0") to the HEX 
value of the track you have moved the direc- 
tory to. 

The "BOOT" is not actually a program but 
rather a machine language "TABLE" that is 
automatically loaded on power-up or reset — 
sometimes referred to as "IPL." (Initial Pro- 
gram Load. "IPL" is computer jargon for, 
"Push the button, Hilda!") 

The Directory 

The key to finding anything on the disk is 
the directory. Even the operating system can't 
find anything without the directory. 

The directory is located on track 17 (11 
HEX). It is composed of 10 sectors of 256 
bytes per sector. This gives the directory 2,560 
bytes in which to store data. There are no un- 
used bytes in the directory. Fig. 2 is a "MAP" 
of the DIRECTORY. 

The minimum space allocated for storing 
any type of file, is one "GRANULE." (No, 
Virginia, I do not know where the word 
"GRANULE" came from. Perhaps it de- 
scribes the size brain of the person who 
thought of inventing another "computer 
jargon" term.) At any rate, the overall scheme 
for representing free space is as follows: 
5 sectors = 1 granule 2 granules = 1 track 

Recovering A "Direct Statement In File" 

I must confess that the first hundred times I 



encountered this error it nearly drove me 
crazy. (Nearly?) Before I got the TRS-80, I 
had never laid hands on a computer in my life 
and the cryptic messages from this magic ma- 
chine, without explanations, were completely 
baffling. 

What made it doubly worse is the fact that 
neither the LEVEL II manual or the disk 
manual gave the slightest clue as to what a 
"DIRECT STATEMENT IN FILE" was or 
how it got there. 

This little cutie may occur in one of two 
ways. It is usually the result of a very minor 
"bug" in LEVEL 2 BASIC. It happens when 
you "SAVE" a program that has a statement 
line that is longer than 240 bytes. 

How can that happen? Easy. It happens 
when you "EDIT" a long line and insert more 
characters than the disk operating system can 
handle. Normally the system checks line 
lengths and will not allow you to make a line 
too long. In the "EDIT" mode however, the 
checking does not function quite correctly. 

The other condition is very similar to the 
"EDIT" condition, in that you "SAVED" a 
file with the ASCII option, and it had state- 
ment lines that were longer than 240 bytes 
when the BASIC tokens were expanded to 
their full engligh equivalent! 

In the TRS-80 LEVEL II manual, Appen- 
dix A, page 16 it clearly states: 
Program Line Length: Up to 255 characters. 

Actually BASIC will only "LOAD" 240 
characters of program material at a time! An 
assembly language "OBJECT CODE MOD- 
ULE" will load 256 characters of program 
material. A random file record or an ASCII 
data record, on the other hand, will load up to 
255 characters with TRSDOS 2.1 and 
NEWDOS 2.1 and 256 characters with 
TRSDOS 2.2. 

For a BASIC program, each statement line 
must have a line number. The condition that 
exists with a "DIRECT STATEMENT IN 
FILE" is that the computer loaded a line with 
a line number and 240 characters and there 
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were some characters left over. These are the 
"DIRECT STATEMENTS" that are in the 
file. Since they don't have line numbers, 
BASIC doesn't know what to do with them! 

What does that have to do with the ASCII 
mode? Well, Level 2 BASIC actually uses 
"TOKENS" to store program statements in 
memory. For instance, when you type 
"PRINT" the machine does not store the ac- 
tual characters that you typed or that it is dis- 
playing on the video. It is actually storing a 
"?" in memory. This "?" takes only one byte 
to store. The word "PRINT" would take 5 
bytes to store. (See Appendix A for a complete 
listing of the LEVEL II "BASIC TOKENS") 

When you are writing a program, the 
system keeps track of how many characters 
each "TOKEN" would take if it were com- 
pletely spelled out. This would NORMALLY 
prevent you from getting a direct statement in 
file when you "SAVE" a program file with 
the ASCII option. In the "EDIT" mode, 
LEVEL 2 will allow you to insert a few extra 
characters — just enough to put you over the 
legal limit. There you have it, friends and 
neighbors — the Secret of the Shifting Whis- 
pering Sands. 
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Fig. 2. 

Now, what to do about it. Actually this is a 
fairly easy condition to fix. All we need to do 
is insert a line number in front of the offend- 
ing "DIRECT STATEMENT" that's in the 
file. 

ASCII File With Direct Statement Error 

(1) Determine the last line number that 
"LOAD"ed. 

(2) Determine the last characters that 
"LOAD"ed. (Use "LIST" to determine (1) 
and (2).) 

(3) Locate the file on the disk, using the 
previously described methods in 10.0. 



(4) Scan the sectors of the file until the sec- 
tor with the error is found. This will be easy 
with as ASCII file because everything, in- 
cluding line numbers, are in readable form. 

(5) Now, "ZAP" a line number anywhere 
in the offending line that is LARGER than the 
preceding line number and SMALLER than 
the next line number. You will lose a few 
characters of your program. (A small price to 
pay.) 

Electric Pencil Goodies 

Here are a couple of things that might make 
your day brighter, for what it's worth. 

To make "ELECTRIC PENCIL" com- 
patible with NEWDOS 2. 1 all we have to do is 
change 3 bytes in relative sector of "PEN- 
CIL" to "00 00 00." Find relative sector 
then, at or near relative byte "AE," you will 
see the following code: 

F332 9B46 C36F 
"ZAP" this so it reads: 

F300 0000 C36F 

Another thing you might like to do is speed- 
up "PENCIL'S cursor — a simple one byte 
change. In relative sector 10 (HEX) on or 
about relative byte "7B" you will see the fol- 
lowing code: 

0600 10FE 1116 
"ZAP" this so it reads: 

0664 10FE 1116 

My cursor is set at "50." The "00" that is 
in there now, is a value of 256 — this is as 
SLOW as it can possibly go. A little experi- 
mentation will tell you what value to put into 
this byte. A word of caution . . . "50" really 
makes that thing zip along. 

In addition to all the before-mentioned 
"goodies" you can do with the "PENCIL," 
here are a few more. 

Write BASIC Programs in PENCIL 

Wouldn't it be neat to be able to write pro- 
grams in BASIC and have the editing features 
of "PENCIL"! It's not only possible but I do 
it all the time. 

There is no secret, all you have to do is just 
do it. No tricks, no special things to do, just 
write the program like you would normally 
do, only use "ELECTRIC PENCIL" to write 
the program. When finished, write the text to 
disk; exit "PENCIL," go to BASIC, and 
"LOAD" and "RUN." There are only two 
things to watch for. (1) Your file name will 
have "/PCL" on the end of it and, (2) only 
put carriage returns at the end of a statement 
line. Now go do it and see how easy it is. 

"Load"ing a BASIC Program or ASCII 
Data File into "Electric Pencil" 

You will only have difficulty in doing this, if 
you have "packed" your BASIC program or 
data file, i.e., eliminated all spaces between 
words, statements, and characters. 

One of the really neat things about using 
"PENCIL" with a BASIC file as text, is the 
global search and replace. You can replace 



every single "PRINT" with an "LPRINT" in 
less than a couple of seconds! You can also use 
it to make translations from one dialect of 
BASIC to another. Using "PENCIL" enter the 
text for a BASIC program out of a magazine. 
Don't try to make all of the statement conver- 
sions. At the end of the magazine version, enter 
the subroutines that replace the non- 
"RUN"able statements. Now "SEARCH 
AND REPLACE" these statements with a 
"GOSUB" to your subroutine. In a few 
minutes you can make a translation that would 
normally take hours or even days! 

"PENCIL" MUST have at least one space 
every 30 or so characters for its video display 
management routine. Now that you know 
what can go wrong, let's give it a whirl. 



"You can replace 

every single "PRINT" 

with an "LPRINT 9 ' 

in less than 
a couple of seconds!" 



Enter any simple program but when you 
"SAVE" it, use this or a similar name: 
SAVE"FILETEST/PCL",A 

Remember, "ELECTRIC PENCIL" only 
loads files with the "file name extension" of 
"/PCL." The ",A" at the end of the 
' 'SAVE" statement , will cause the program to 
be "SAVE"ed in ASCII format. 

Now, with "SUPERZAP," locate the end 
of the "FILETEST/PCL" file and "ZAP" 
the last carriage return ("0D" HEX) with a 
"00." Execute "PENCIL" and load 
"FILETEST." 

Another way to do the same thing, if you 
are using NEW DOS, is to use the 
"OPEN'E' " function. After you have 
"SAVE"ed the program, type "NEW" and 
enter and run the following: 

100 OPEN"E",l, "FILETEST/PCL" 
200 PRINT #1,CHR$(0) + " 
300 CLOSE 



This will open the file at the end and write 
the "EOF" marker for "ELECTRIC PEN- 
CIL." The blanks between quotes will guar- 
antee that the file will load into "PENCIL" 
and not give you that "DOS ERROR 22" 
crap. You may do nearly the same thing with 
TRSDOS except you will have to read the file 
and write it to another file, then when you get 
to the end of the original file, write the 
"EOF" marker to the new file. Actually, you 
should save yourself a lot of grief and aggra- 
vation, get NEWDOS and be done with it! 

The above techniques can be used with data 
files as well as program files. ■ 
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Okay, now you've had a chance to see what I have in mind for 
you with 80 MICROCOMPUTING. Oh, I admit that we're just 
getting started and that the magazine will be improving a lot as we 
go along. We have some interesting ideas in the works for you. 

With the TRS-80 (or 90 . . . etc.) being the most popular 
microcomputer in the entire world, you are going to benefit from 
this in many ways. The more computers there are out there of one 
kind ... the more good programs you are going to have for this 
system. 1 hope that is obvious. You may be sure that 80 
MICROCOMPUTING will be packed with the shorter programs 
and reviews of the larger ones . You can waste an awful lot of money 
on stuff that looks great in the ads, but fizzles out when you try to 
use it. You need our reviews. 

The wealth of programs will also mean that there will be much 
better programs for the TRS-80 than any other system. Put yourself 
in the seat of a computer programmer and you'll understand this. If 
you are going to spend several months developing a comprehensive 
program, and it takes all of that to write and debug a big program, 
would you write it for a system which has sold one hundred units or 
one which has sold over 300,000 systems? The answer is obvious 
. . . and this is why we are already seeing programs coming out for 
the "80" which are far better than anything for any other system on 
the market. This is tough for other systems . . . the law of the com- 
puter jungle. 

Between our connections with Instant Software, the largest 
publisher of microcomputer programs in the world, and Kilobaud 
MICROCOMPUTING, you know that 80 MICROCOMPUTING 
is going to be your most important link with software for the 
TRS-80. 

With Instant Software being sold and promoted in every country 
in the world where the TRS-80 is being sold, our input of programs 
is also the best in the world. We get programs submitted from 
everywhere . . . often from 50 to 100 a week! You'll get the cream 
of the crop either published or reviewed in "80". 

HARDWARE TOO 

The same law of the computer jungle holds for hardware. Would 
you, as a manufacturer, market an accessory for a system which has 
sold 100 units or would you go first for the one which has sold hun- 
dreds of thousands. It is, as with software, self-evident why the 
great bulk of the hardware accessories for computers are for the 
TRS-80 these days. 



80 MICROCOMPUTING has the advantage of the use of the 
largest and most complete microcomputer lab in the world . . . the 
one developed for Instant Software and Kilobaud MICROCOM- 
PUTING. This means that most new pieces of equipment are tested 
and in use by our staff . . . and this means that we can tell you what 
we think is outstanding . . . and where we find ripoffs. This lab is 
important to you. 

SUBSCRIBE 

If you are not already a subscriber to 80 MICROCOMPUTING, 
please get signed up right now. The yearly rates are $15, and that is a 
bargain. Just one single program of use to you can be worth much 
more than that. One review of an accessory could save you many 
times that much investment. I would appreciate it if you would ap- 
point yourself a committee of one to get more subscribers for the 
magazine. You will benefit even more than we do here at the 
magazine . . . because the more readers we have, the more ads we 
will be able to attract . . . and the more ads, the more pages of ar- 
ticles you will get every month. 

The "80" market can, I think , support a couple of hundred pages 
of ads . . . and that would mean a magazine of nearly 500 pages a 
month. That should hold you. You may not have time left to use 
your computer. 

ENCYCLOPEDIA 

If you've read Kilobaud MICROCOMPUTING, you know that I 
try hard not to duplicate published material. My concept is that 
every reader should save every issue (we sell inexpensive boxes for 
this so they can sit on your library shelf) and treat the magazine as a 
continuing encyclopedia of computing. I make sure that much of 
the material in each issue is written in simple language so it will be 
understandable by even the rawest newcomer to computers. Oh, I 
have articles for the more advanced users too, so you'll have 
something to look back over later and use as your understanding of 
your system grows. 

Try to think of 80 MICROCOMPUTING as more of a large club 
newsletter than an ivory tower high-level publication. I'll leave the 
pomp to other publishers ... the ones with the well-deserved in- 
feriority complexes who cater to their inadequacies by publishing 
esoteric baloney. This magazine is written by the readers and edited 
by people whose aim is to help you enjoy your TRS-80. 

SAVE 

With each issue costing $2 at your computer store, that's $24 a 
year. For $15 a year you can subscribe ... at least for now. As the 
magazine expands, please do not be surprised if the cover price in- 
creases, along with the subscription price. I started 73 Magazine for 
radio amateurs twenty years ago with a cover price of 37<C (two for 
73<t) and it is up to $2.50 a copy now (and it is the largest of the ham 
magazines). 

For you bargain hunters . . . and those who find that one year 
goes by all too rapidly, the three year rate for "80" is $36. This, 
too, will be going up . . . reflecting the inflation, paper increases, 
postage increases, and a short vacation for me in Hong Kong next 
year. Someone has to pay for that. 



~l 



YES! 

Sign me on as a 
subscriber to 
80 Microcomputing 
for only $15 a year! 



Card# 



Exp., 



Signature 

Name_ 



Address, 
City 



State 



Zip 



L. 



SO 



microcomputing 



D 12 issues -$15 D 36 issues -$36 G Payment Enclosed □ Please bill me 
□ Master Charge □ VISA □ American Express 

Subscription begins with next published issue. Back issues, while available, are $3 each. 

Canada: $15 per year US funds. All other foreign subscriptions $20, one year only, US currency only. 
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Sturgis Bates 



by Dan B. Shuford 



Anyone who has bought a microcomputer in 
the past few years — a relatively new consumer 
phenomenon — and expected to find a wide se- 
lection of useful software has undoubtedly 
been disappointed. 

While companies with the capital assets 
necessary for software development chose to 
wait for their market to clearly emerge, most 
computer owners waited for support. 

Despite the risks, some programmers or free- 
lancers began to peddle home-grown software 
while several cottage industries sprang up 
around the country. One such company that 
has grown from a partnership and a fondness 
for programming is The Bottom Shelf, Inc. of 
Atlanta, Georgia. 

Founded from Need 

When Delbert Jones and Sturgis Bates first 
met at a meeting of Atlanta computer users, 
Radio Shack's TRS-80 had been on the market 
about a year. Both men had purchased TRS- 
80's for their own business and personal use. 

Bates, 42, a former radio engineer and an at- 
torney for 1 1 years, had found a calculator too 
limited for making the complicated computa- 
tions required of estate law. 

Jones, 35, whose varied background had in- 
cluded data processing, federal procurement 
and business management, sought to alleviate 
the endless repetition of business budgeting 
and correspondence involved in office 
management. 

Both Bates and Jones felt that only the scar- 
city of good software prevented the TRS-80 
from serving small business as a versatile, cost 
efficient device. In addition, each shared a love 
for programming. The two men pooled their 
experience and resources and formed The Bot- 
tom Shelf. 

For their initial entry into the software 
market, they conceived and developed the 
Library 100 — a five-tape BASIC collection of 
102 individual programs for the TRS-80. By 
spreading the selection of programs across 
business, educational, graphics, entertainment 
and home applications, Bates and Jones felt 
they not only could insure the marketability of 
the product, but just as importantly, could pro- 



vide a general introduction for new owners, 
many of whom were likely to be computer nov- 
ices. The programs were intended to serve as 
examples of good programming techniques and 
to illustrate the range of what the computer 
could be made to do. 

As both a philosophic outlook and a market- 
ing strategy, this consumer-supportive ap- 
proach has become a hallmark of The Bottom 
Shelf's orientation in the microcomputer in- 
dustry. 

Neither Bates nor Jones, however, had envi- 
sioned just how successful the Library 100 
would be. Bates reported that when Library 100 
was released in November of 1978, orders rose 
to almost ten times the anticipated sales and 
that not until the following February could pro- 
duction catch up with demand. 

The Library 100 turned out to be a primer 
not only for the computer user, but also for 
TBS itself. At that time, the field of mass- 
production of software was almost totally 
unexplored. Moreover, as far as Bates and 
Jones knew, no one had ever attempted to pro- 
duce an album-type collection containing such 
a large quantity of programs. 

Starting from scratch, TBS worked for al- 
most three months just to get a reliable signal 
on tape. 

Initial Success 

Library 100 also proved to be a hard 
taskmaster with regard to the development of 
systems utilities. These utility programs are 
used to facilitate the production of other pro- 
grams or enhance them to allow more aesthetic 
screen-formatting, to accelerate the speed of 
various functions or to increase the amount of 
data space available to the computer user 
through the use of more compact coding. 

"A lot of it is trial and error," Bates ex- 
plains, "building experience with the machine 
itself and building a set of utilities to pull in 
when necessary. We're getting away from do- 
ing things in BASIC, and we've developed a 
whole library of machine language routines." 

The financial success of Library 100 (Jones 
reports sales in 44 countries), enabled Bates and 
Jones to hire additional staff members. 

Expanding beyond the limitations of a two- 
man organization, TBS embarked upon its sec- 
ond major project in January of 1979, the pro- 
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duction and publication of Systems Extensions. 
Released in June, the publication continued 
the company's orientation towards consumer 
education. 

Systems Extensions contains articles aimed 
at providing the novice with a basic computer 
background. 

Although the articles vary in quality and the 
appearance of the text is somewhat stark, the 
publication does provide the persevering reader 
with a unique compendium of information on 
the computer. 

The second half of Systems Extensions is a 
catalog of TBS support items for microcom- 
puters, including a small but intriguing selec- 
tion of software for the TRS-80. 

With a disproportionate number of software 
companies targeting games toward the con- 
sumer market, TBS has chosen to place its em- 
phasis on making the computer useful to its 
owner. The majority of their new software of- 
ferings are utilities, business or general applica- 
tions. Utilities, such as The Basic Toolkit and 
System Doctor, a diagnostic program, are 
aimed at the serious user. 

Avoiding the traditional class of business 
programs such as payroll, accounts payable 
and receivable, inventory, etc., TBS has 
developed programs of a more specific type. 
Programs such as the Business Mail System, 
Check Register Accounting System (for small 
businesses), Analysis Pad (a computerized 
columnar pad), have been constructed to al- 
low the user to initialize the program as much 
as possible, adapting it to fit his own needs. 

Bates and Jones believe that the experience 
they are gaining from the development of these 
smaller scale business programs will serve them 
well when the time is right to market a larger 
business package. 

Security 

TBS has devoted much time and effort to 
developing effective security for their software. 
With their most recent device, TBS believes 
they have solved the problem of diskette 
security. The technique involves the use of a 
separate security disk which is necessary to 
run the main program. While the program it- 
self can be readily copied, the security disk 
cannot. This allows the buyer to make as 
many backup copies of the program as he 



wants, but prevents their being used by any- 
one who doesn't have the security disk. 

A different technique has been developed for 
tapes, but cannot yet provide backup copies. 

TBS has devoted its efforts not only to mar- 
keting new software, but also hardware, firm- 
ware and accessories, including paper and 
printer supplies, cassettes, diskettes, program- 
ming aids and storage units for almost every- 
thing. A few items (such as the Lightning Bust- 
er which protects the system against heavy elec- 
trical surges) were developed through research 
by TBS, but in most cases The Bottom Shelf 
serves as a distributor. 

According to Bates, TBS's relationship with 
Radio Shack has been mixed at best. Radio 
Shack Associate Stores, Bates says, have been 
more than happy to get TBS's support products 
since this gives them an entree into a market 
from which they would otherwise largely be ex- 
cluded. The relationship with Radio Shack 
company stores has been much cooler. Tandy's 
corporate policy, Bates says, restricts the com- 
pany stores from buying any items over $25 
from outside businesses and has prohibited 
these stores from displaying any items other 
than those marketed by Radio Shack. He adds, 
however, "We would like very much to work 
with Tandy. We feel that quite often they are 
not doing the things they should in order to 
properly support their own computer. We 




Delbert Jones. 



would like to see them do more." 

Anticipating the success of Radio Shack's 
Model II, TBS has already developed two soft- 
ware packages for the market. In addition, TBS 
is adapting several products to meet the needs 
of the Apple or Pet computer owner. 

Product Expansion 

Although the administrative duties of run- 
ning the company have kept Bates and Jones 
away from the computers, both men look for- 
ward to a chance to get back to programming. 

While Bates is hoping to find time to develop 
a real estate package, Jones recently took time 
off to rework and finalize the production of 
Analysis Pad — a direct outgrowth of his experi- 
ence in business management. 

Projects are also in the works for educational 
packages aimed primarily at the lower grade 
levels. These programs are to be used in con- 
junction with a text and to supplement home 
study. 

While the internal utilities for such programs 
are almost completed, TBS feels that much of 
the market software will have to wait until the 
sales volume of microcomputers can support its 
mass-production. ■ 








wsss 



80 Microcomputing, February 1980 • 37 



REVIEW 



Four more TRS-80 publications 

and an update on last month's review. 



Rival Publications II 



Rod Hallen 
Road Runner Ranch 
PO Box 73 
Tombstone AZ 85638 



TRS-80-related publications 
fill a definite need: They 
pass along information, adver- 
tising and programs that are of 
interest to the TRS-80 owner. 

In Part 2 we will continue our 
review of these publications 
following the format of Part 1, 
and listing the prices of the 
publications. 

TRS-80 Publications 

Name: 80-US (formerly 80-NW) 
Publisher: 80-NW Publishing 
Co., PO Box 7112, Tacoma WA 
98407 

Interval: Bimonthly 
Price: $16 per year 
Format: 40 pages— 8V2 x 11 
Comments: After reading the 
November-December and 
January-February issues, I think 
that 80-US is heading in the right 
direction. The publisher seems 
determined to put out a good, 
useful magazine and to keep to 
a regular bimonthly schedule. 
Some advertising, all TRS-80 
related, is contained in each 
issue. 

This magazine is software 
oriented and it contains many 
BASIC programs. For instance, 
the January-February issue has 
a bowling game, a text editor, a 



math tutorial and two others. 
Most of these programs are also 
available on cassette at very 
reasonable prices. 

Hardware and software 
reviews, instructional and infor- 
mational articles, letters and 
editorial comments give 80-US a 
well-rounded outlook. 

Name: Guide to TRS-80 Informa- 
tion 

Publisher: F.E. Huebner, PO Box 
37206, Oak Park Ml 48237 
Interval: Unknown 
Price: $2.30 

Format: 36 pages — 5V2 x 8V2 
Comments: I have the second 
edition, which is a gold mine of 
information. Included between 
its covers are the following 
chapters: Software articles list, 
Software list, Hardware articles 
list, Hardware list, General pro- 
gramming information, Users' 
group information, Bugs, Ideas, 
Tips, Special comments and 
predictions. Also hidden in here 
are 21 useful tips to better 
cassette reliability. 

If your computer magazine 
library is growing, you need 
something like this to point you 
to articles and programs for 
your TRS-80. Its references are 
up-to-date. 

Name: Insiders 

Publisher: Computer Cablevi- 
sion, Inc., 2617 42nd St. NW #2, 
Washington DC 20007 
Interval: Bimonthly 



Price: $7.50 for six issues 
Format: 16 pages— 5 1 /2 x 8V2 
Comments: This little flier will 
interest mainly the TRS-80 user 
who is into machine-language 
programming and hardware. It 
explains how to use the sub- 
routines in the BASIC ROM, how 
to interface peripherals and how 
to get around Level II program 
bugs. The only issue that I've 
seen (8.0) contains one page of 
advertising. Those of us who 
like to dig into our computers 
will find this useful. 

Name: TRS-80 Monthly Newslet- 
ter 

Publisher: H&E Computronics, 
Inc., Box 149, New City NY 10956 
Interval: Monthly 
Price: $24 per year 
Format: 32 pages— 8 1 /2 x 11 
Comments: This software- 
oriented magazine consists 
mainly of program listings. It 
does, however, contain a few 
advertisements and short notes 
on various happenings in the 
TRS-80 field. The January 1979 
issue has a complete (13 page) 
BASIC listing of a Federal In- 
come Tax program. It looks like 
it might be quite useful, but I am 
adverse to hand-typing pro- 
grams this long. 

Other programs include an 
Expansion Interface test, 
Graphics demo, RAM test and 
Line Renumber. I entered this 
last one in a hurry because it is 
quite short and I've been looking 



for a good renumber routine. It 
turned out to be a big disap- 
pointment, however. It 
renumbers the lines OK, but not 
the GOTOs and GOSUBs. It 
does give you a list of line 
numbers to change, but for a 
fairly large program that is an 
awful long list. Many hobbyists 
will find enough here to warrant 
spending $24 a year, but I didn't. 

Other Info 

The following publications 
are not devoted exclusively to 
the TRS-80, but they all contain 
information that should be of in- 
terest. 

Name: The SSI Microcomputer 
Software Guide 

Publisher: SSI, 4327 E Grove St., 
Phoenix AZ 85040 
Interval: Annual? 
Price: $7.95 

Format: 124 pages— 5V2 x 8V2 
Comments: This is a general 
software guide. Listed in its 124 
pages are over 2000 programs 
arranged in 236 different cate- 
gories. Since a great many of 
these programs are written in 
BASIC, they can easily be con- 
verted to Level I or II by the bud- 
ding personal programmer. Ex- 
amples of some of the cate- 
gories are: games, music, DOS, 
simulations and graphics. 
Games listings alone take up 19 
pages and consist of approxi- 
mately 475 references of books, 
magazines and vendors. 
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THERE IS A DIFFERENCE IN 



TRS-80 DISK DRIVES capacity 



^15 



Expansion interface - gives 
your TRS-80 the disk capacity 
it needs, and much, much more! 



10 to 40 MByte, 8" 
Winchester drive - 
expands capacity far 
beyond Model II storage. 










x. 





Single sided minifloppy 
up to 1 50 KBytes of 
storage capacity. 



Single or double sided 
8" floppies - up to 2.5 
MBytes in dual drive 
cabinet - for the 
serious TRS-80 user. 




.^-i-' 1 : 





LOBO DRIVES' new family of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you've developed 
for your TRS-80*. LOBO DRIVES' selection of 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 

And LOBO DRIVES brings you more ... a new 
plug-in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features . . . and it comes with the LOBO 
DRIVES famous 1 year, 1 00% parts/labor 
warranty. 

Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be . . . 



Quantity discounts available - 
Dealer inquiries invited 



drii/es 



w 



INTERNATIONAL 



935 Camino Del Sur Goleta, 
California 93017. 
(805) 685-4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS?" 



Yes, I want to know more about LOBO Drives 
and what they can do for my TRS-80. Send me 
information on: 



□ 5 1/4-in. Floppy drive 

□ 8-in. Floppy drive 
Single sided 
Double sided 



□ 8-in. Winchester hard 
disk, 10 Mbyte drive 

□ Double density 
expansion interface 



Name... 
Company ^ 
Address _ 
City 



State . 



Zip- 



Phone No. 



If dealer, provide resale no. 



* TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 



iS Reader Service — see page 131 
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My copy of the Software 
Guide is the second edition. Ac- 
cording to the publisher, the 
third edition— greatly expanded 
and improved— should be out 
by the time you read this. Im- 
provements include listing soft- 
ware by chip (8080, 6800, Z80, 
etc.) and by machine (TRS-80, 
PET, SOL, etc.), which will make 
it even more useful. 

Name: Periodical Guide for 
Computerists 

Publisher: E. Berg, 1360 S.W. 
199th Ct., Aloha OR 97005 
Interval: Annual 
Price: $5.00 

Format: 72 pages— 8V2 x 11 
Comments: This is a reference 
list of magazine articles that will 
be of interest to the personal 
computer owner. It is divided 
into 120 categories that span 
alphabetically from amateur 
radio to weather. Many articles 
are listed in more than one 
category. Included in the 
references are articles, book 
reviews, editorials, letters and 
miscellaneous items. Also pro- 
vided are the addresses of all of 
the periodicals that were used 
to make up the lists and an in- 
dex of authors that refers you to 
where the categories appear. 

I have the 1975-76 and the 
1977 editions, and I'm looking 
forward to the 1978 edition, 
which should be out by the time 
you read this. Since each edition 
pertains to a specific period of 
time, you might want all of these 



if you have an extensive library. I 
believe that all editions are still 
available. 

Name: Software Buyer's Guide 
Publisher: Wallace Electronics, 
4921 N. Sheridan Rd., Peoria IL 
61614 

Interval: Unknown 
Price: $.50 

Format: 74 pages— 8 V2 x 11 
Comments: This is really a 
catalog, although the advertise- 
ment that describes it calls it a 
TRS-80 and Apple buyer's guide 
to software, accessories and 
supplies. Apple information 
overwhelms that for the TRS-80 
about 10 to 1. The TRS-80 
listings are exclusively software 
oriented. While the $.50 cost for 
mailing and handling isn't par- 
ticularly excessive, I don't feel 
that I should have to pay to let 
someone tell me what they have 
for sale. Offered in the back of 
this catalog is a one year 
Buyer's Guide update service 
for $25. Since almost everything 
offered in this catalog is adver- 
tised in the magazines, I can't 
see paying $25 for more of the 
same. 

Name: Recreational Computing 
Publisher: Peoples's Computer 
Company, PO Box E, Menlo Park 
CA 94025 
Interval: Bimonthly 
Price: $10 for six issues 
Format: 64 pages — 8V2 x 11 
Comments: Recreational Com- 
puting, named People's Com- 



puters until recently, is one of 
the oldest magazines in the per- 
sonal computer field. The name 
of the magazine was changed to 
more properly indicate its 
editorial slant. While it is not 
concerned strictly with the TRS- 
80, the popularity of that 
machine is reflected in the large 
amount of TRS-80 material that 
it contains. 

This is a magazine for those 
of you who are interested in the 
recreational aspects of the per- 
sonal computer. It contains 
games, tutorials, science-fiction 
stories, how-l-did-it and general- 
interest articles. The educa- 
tional possibilities of the com- 
puter are also stressed. At the 
present time it does not carry 
any advertisements but ap- 
parently will start to do so in the 
near future. If you look on your 
computer as a source of recrea- 
tion then you should subscribe 
to Recreational Computing. 

Conclusion 

I have just received the latest 
issues of three publications that 
I reviewed a while back and 
think that an update is called 
for. TRS-80 Bulletin and TRS-80 
Computing seem to be sticking 
to their publishing schedules 
and continue to contain much of 
interest to the TRS-80 hobbyist. 
The Bulletin is given away free 
at computer stores. TRS-80 
Computing #3 contains the 
results of a survey among its 



subscribers. Lowercase, denser 
graphics and better cassette 
operation head the list of 
features that owners would like 
to see. I hope a copy of these 
survey results finds its way to 
the Radio Shack Computer 
Engineering Department. 
TRS-80 Computing is available 
$15 for 12 issues. 

The latest edition of "Robert 
Elliot Purser's Reference List of 
TRS-80, PET and Apple Com- 
puter Cassettes" (#5) has 
doubled in price, but since it 
contains four times as many 
pages as its predecessor, it is 
still a bargain. Hundreds, if not 
thousands, of programs are 
listed. It costs $4. 

Although I wrote to Level I 
magazine two months ago 
because I was unable to load 
any of the issues of that 
cassette magazine that I had 
received, I have yet to get a reply 
or replacement cassettes. I 
can't therefore, review Level I. 

There are three references in 
my library that I use more than 
any others: the SSI Software 
Guide, the Periodical Guide for 
Computerists and Purser's List, 
which was reviewed in Part 1 of 
the TRS-80 publications review. 

How many times have you 
looked for a magazine article or 
program that you recalled see- 
ing but couldn't remember 
where you had seen it? I usually 
find what I'm looking for in one 
of these three references. ■ 
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COVER YOUR INVESTMENT 



• Cloth Backed Naugaihyde ' 
» Waterproof & Dustprool 

* Longer Lite 



• Improved Rehabilily 

• Three Decorator Colon 
Saddle Tan- ElectraBlu 



Send check or money-order lo: 
ude SI .00 for postage and handling 
DEALER INQUIRIES INVITED 
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P.O. Box 324 (Dept. C) 
Mary Eslher, FL 32569 
Phone (904) 243-5793 



^-100 I 
.'569 M 



m ' Micro- Futures ' ■ 



SUPPORT FOR 
TRS-80 TRADERS 

IN COMMODITY FUTURES 

Commodity Market Analyst (Disk) $125 
Commodity Market Analyst (Cass) S 75 

Trend Analysis (Disk) $100 

Point & Figure (Disk) $100 

Data Management (Disk) $ 45 

Commodity Futures Data From 

MJK ASSOCIATES - Santa Clara, CA 

Direct Telephone Access Available 

Also Disk or Cassette Data 

FREE BROCHURE! SEND TODAY ! 

Micro- Futures Trading Company 
MFTC Box 1603 / Goleta CA 93017 

^-105 



TRS-80 Owners! We want to be your 
ALTERNATE SOURCE 
for Software and Information! 
Available NOW: 

DVR-A Z-80 program with plenty of 
options! A lower case driver to allow 
output compatable with a variety of 
printers; a print driver to output to 
both screen & printer; a keyboard driver 
to eliminate keybounce and add a repeat 
key function and morel! Specify Level 
II or DOS and memory size. $9.95. 
DISKLIB-Automatically reads directories 
and adds them to a master library file. 
Greatly improved sort routine organizes 
file, printer routine formats output to 
your specs. On cassette $9.95 
THE ALTERNATE SOURCE NEWS-A 
publication containing lots of good info 
and offers to help interface YOU with 
your TRS-80. 6 issues-$9.00 Sample 
copy-$2.00 

Check our bingo number for more juicy 

offers or order the above directly from: 

THE ALTERNATE SOURCE 

1806 Ada 

Lansing, Ml 48910 

We ship FAST! BAC/MC (517)4873358 

TRS-80 is a trademark of the Radio Shack Division 

of Tandy Corporation. *•* 138 
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MAKE EVERY BYTE COUNT 

IN YOUR TRS-80® MODEL I OR MODEL II DISK SYSTEM 



PROGRAMMING 
TOOLS 

Buy 4, get 1 rprr 

Any 5, $79.80* lllLL 

SUPERSEDE $19.95 

For Model II $29.95 

Write programs in shorthand - change var- 
iable names - generate program documen- 
tation - use with REBUILD and MINGLE to 
build new programs from old ones. 

REBUILD $19.95 

For Model II $29.95 

Reorganize programs for adding program 
code, faster execution, readability. Rearrange 
groups of program statements - line numbers 
automatically updated. Use with SUPERSEDE 
and MINGLE for maximum effect. 

SHRINK $19.95 

For Model II $29.95 

Makes Every Byte Count! Make programs 
smaller and faster! Combines lines & 
removes unnecessary code including 
remarks, without altering program opera- 
tion. 

DIVERGE $19.95 

For Model II $29.95 

Compares two BASIC program files, show- 
ing the differences between them. Identifies 
& lists lines which have been inserted, 
deleted, & replaced. Use for version control. 

SIFTER $19.95 

For Model II $29.95 

Nine in-memory high-speed sorts for use in 
any BASIC program: stable, non-stable, 
with/without tags, for numeric or string 
data. Random Access Sort included. 
Relocate as needed with REBUILD. 

MINGLE $19.95 

For Model II $29.95 

Combine sorted files into one file. May be 
used to combine program or data files. 

*For Model II $119.80 



AILING INFORMATION? 

Doctor it up with AIDS-II. This Automated 
Information Directory System is user- 
defined, features user-specified fields and 
print/display formats, conditional record 
selection, updating of fields within records, 
sorting by any combination of fields, and 
more! Unique "windowing" capability 
allows directories of unlimited size. Window 
size is typically 200 or more records in 32K. 
Greatly expanded product based on the 
very popular AIDS system. 

MTC AIDS-II $49.95 

For Model II $79.95 

PEEK-A-BOO MODEL II? 

Frustrated because PEEK and POKE have 
been removed from MODEL II BASIC? 
Satisfy your curiosity with PEEK&POKE 
from MTC. Included are 8-bit and 16-bit 
(LSB.MSB) self-relocating machine language 
routines, instructions, and demo program. 
PEEK&POKE $14.95 

TIRED DISKS? 

MAILSORT replaces existing sort in Radio 
Shack Disk Mailing List 1 " system. Sort by 
any combination of fields. Hi-speed in- 
memory routine sorts at appx. 5 records per 
second. Minimum 32K required. 

MAILSORT $19.95 

FILE OUT-OF-SORTS? 

Sort ASCII files by any combination of user- 
specified fields; ascending or descending, 
numeric or non-numeric keys. Optionally re- 
tains original file. 

FILESORT $29.95 

For Model II $49.95 

SAME OLD B.S.? 

Not from MTC! Our exclusive Technical 
Bulletin Service reveals the inside story on 
the TRS-80* I & II. Sent by first class mail, 
bulletins are issued as the new breaks, not 
just once a month. Expensive but worth it! 
Cancel any time -unused balance refunded. 
Free year-end subject index with 12-month 
($36) subscription. 

MTC Tech B.S $3/month 



Single sided. Single density, Soft-sectored 

DISKETTES 



Verbatim 5 Winch 



$24 



95 

Box of 10 

With plastic Library Case $28.44 

8-inch FLOPPIES 

Single-density, Box of 10 $29.95 

With plastic Library Case $33.65 

Double-density, Box of 10 $39.95 

With plastic Library Case $43.60 

Library Cases available separately. 

Factory Fresh, First Quality 

Minimum order 1 box, NO order limit. . 



Complete with all utilities 

NEWDOS + 

M>Oyby Apparat 

includes REF, RENUM, SUPERZAP, 
EDITOR/ASSEM., DISASSEM., 
DIRCHECK, and more! 



Transfer PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 

3>^ry by MTC 

Requires MODEL II and MODEL I with 
disk & RS-232. Simple to use. not a kit 
-nothing else to buy. Complete with 
custom cable. 5 1 /*" & 8" floppies, instruc- 
tions. May be used over phone lines. 

Custom Cable only $19.95 

Suitable lor use with Radio Shack' tianMei pioguii 'ACT 9131) 



mTc- shirts 



HIGH-QUALITY, POLY-COTTON BLEND 
T-SHIRTS. WHITE with Navy Blue neck and 
sleeve "ringers". MTC logo on sleeve. Top quali- 
ty transfer of your choice on front. 



mTc-SHIRTS $5.95 

Specify size (S, M, L, XL) and Transfer: 

• META TECHNOLOGIES MAKES EVERY 
BYTE COUNT! 

• DON'T TOUCH MY BITS! 

• RAM it! 

• MICRO LOVERS TAKE SMALLER BYTES! 



All products 
guaranteed for 
replacement only 
Prices. Specifica- 
tions & Offerings 
subject to change 
without notice. 



MOST 

ORDERS 

SHIPPED 

WITHIN 

24 HOURS 



^ 



DEALER 

& 

USER GROUP 

INQUIRIES 

INVITED 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 



Add $2.50 for 
shipping & 
handling 
$2.00 EXTRA 
for COD. 
Ohio residents 
add 5 : ?°o sales tax 




TO ORDER CALL TOLL FREE 



1-800-321-3552 

IN OHIO call (216)289-7500 (COLLECT) 

uIeta Techmluligjes Clwltot™ 

26111 Brush Avenue, Euclid, Ohio 44132 



■^20 



791215 
TM TANDY CORP. 



v* Reader Service— see page 131 
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UTILITY 



Frightened by machine code? Use this elegant 
monitor to get to know the inside of your 80, gently. 



Babybug I 



Dennis Bathory Kitsz 
Roxbury, VT 05669 



BASIC is a powerful, useful 
language, easy for the 
TRS-80 user to understand. On 
the other hand, machine-lan- 
guage tapes, which are entered 



into the TRS-80 in the SYSTEM 
mode, have a mystery about 
them. They do not LIST, they 
refuse to acknowledge standard 
keyboard commands, and they 
often load into some etherial 
area bounded by MEMORY 
SIZE. 

These are programs which, 
because of their complexity, 
repetitive nature, or need for 
speed, must be written as lists 
of commands that can direct the 
central processor without the 
time-consuming electronic 



ORG MIDI IB OBI)? K 
ORG mW KX (LSI)? £ 
DfTER PROW* Dl HE* ft IfIL XX OK UST, YY SKIPS IDC 

KfztciKiecisieFEsareKttTEratt 

IOC * 3 K E 2» D 23 19 F3 Cl £ tt CI 35 K FE 
KEEI782818FE3C2»rcCB35K?CIH0385C 

KFEtCB35K772381C18F7CB35ttB928IA3E 
83K*43323E3C18B6CB35gffCB35tt67C9B 

831E$2ADF48EBB7C4 5A1E288AEBE9C54FC1C1 
832EM13A9C48B7 79C1FA64 82 2B62I5C133W 
83X*F5CD48833£A648FlBlC93A3B48&8e3A 

t?XX 
ENTER 1 TO RUN PROQMtr 2 TO RE-ENTER BAMUG? . 



Photo 1. The Babybug Monitor, starting from address 02CE. 128 
memory locations are displayed on eight lines of 16 bytes each. 
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drudgery of interpretation 
through BASIC. 

What's Babybug? 

Babybug is a program which 
allows you to create and run pro- 
grams written in machine lan- 
guage. It is a good tool for learn- 
ing to create small, useful ma- 
chine-language modules, and is 
also useful to those with ex- 
perience in assembling pro- 
grams by hand. 

If you have used an editor/as- 
sembler for creating small pro- 
grams, you know the frustration 
of loading and reloading the 
editor/assembler tape and the 
source and object codes before 
you can successfully complete 
a module of code. 

On the other hand, if you have 
never written a byte of machine 
code, the anonymous-looking 
strings of characters can be 
confusing, and the melange of 
letters and numbers called 
hexadecimal notation makes lit- 
tle sense at first glance. 

Babybug is a compromise be- 
tween painful hand-assembly 
and the convenient yet time- 
consuming editor/assembler. 

Part of what makes comput- 
ers both exciting and difficult to 
program at the bit level is their 
stubbornness. As electronic de- 



vices, they lack the ability to 
conceptualize, to adjust their 
point of view. Only through great 
effort and cross-referencing can 
they be made to accept and ex- 
ecute instructions in a human- 
oriented language like BASIC. 

The computer can only com- 
prehend blocks of on and off 
pulses and since processors 
have been developed as num- 
ber-crunching accessories to 
our lives, the best way to inter- 
pret such blocks of pulses is in a 
numerical format. Thus, an "on" 
signal becomes one, and "off" 
becomes zero. There is no use- 
ful third condition in this binary 
system. All calculations and in- 
structions are complex patterns 
of on-off, one-zero. 

Since we use the decimal 
number system every day, 
computer operations had to 
become more manageable to 
our "decimal eyes." If we make a 
block of binary digits, four-bits 
(signals) wide, it makes count- 
ing easy; with two such blocks 
we can represent a good deal of 
information; and with four 
blocks we can number over 
65,000 places in memory. 

A lot of forethought has gone 
into the development of these 
electronic circuits, because 



nearly everything we need to 
use is done in blocks of 4, 8 and 
16 binary digits. And there is a 
good way to represent one block 
of four by a single "number." 



Binary Decimal Hexadecimal 

"Block" Conversion Equivalent "Number" 



0000 
0001 




1 



1 


0010 
0011 
0100 
0101 


2 

3 
4 
5 


2 
3 

4 
5 


0110 


6 


6 


0111 


7 


7 


1000 


8 


8 


1001 


9 


9 


1010 


10 


A 


1011 


11 


B 


1100 


12 


C 


1101 


13 


D 


1110 


14 


E 


1111 


15 


F 



16 



Because hexadecimal "car- 
ries the one" at the same time a 
block of four binary digits does, 
it follows the electronic pattern 
much better than decimal. It 
takes some getting used to, but 
if your goal is to produce some 
interesting and often very fast 
programs, machine language 
can put both you and your 
TRS-80 to the test. 

Babybug is a BASIC program 
that allows you to create these 
machine-language programs in 
hexadecimal form. It is com- 
pact, easy-to-use, and loads in 
less than 20 seconds. If you 
blow up your program, you can 
reload it and the chances are 
good that your machine pro- 
gram will be waiting where you 
left it, ready to revise and run 
again. 

To write these programs you 
will need a list of the Z80 pro- 
cessor's instruction set, which 
is available with the Radio 
Shack Editor/Assembler pack- 
age, or separately in the Z80 
Technical Manual (Zilog, Inc., 
10340 Bubb Road, Cupertino, 
CA 95014). 

The best source for a begin- 
ner learning the instruction set 
is The 1-80 Microcomputer 
Handbook, by William Barden, 
Jr., and available from Howard 
W. Sams Co. Although marred 
by frequent typographical errors 
that could temporarily waylay a 
novice, its explanations are lu- 
cid and its solutions creative 
and interesting. 



How Babybug Works 

Set up the two BASIC pro- 
grams in Listing 1. 

These programs are the only 
ways of "painting" the screen 
white in BASIC. If you have been 
using your TRS-80 for awhile, or 
have purchased SYSTEM- 
loading tapes that used TRS-80 
graphics, you may have won- 
dered how to produce spontane- 
ous-looking graphics. 

We can apply Babybug to this 
problem. First, let's see how 
Babybug works. 

A starting address is entered 
from the keyboard in hexadec- 
imal form, which the program 
accepts as a string. A subrou- 
tine converts this into decimal 
pieces and POKEs them into the 
USR(0) locations. This allows 
the program to be run at any 



igin address; or can restart at 
any address. 

A memory location is loaded 
by typing the hexadecimal num- 
ber and pressing ENTER; the 
conversion subroutine once 
again translates this string into 
decimal format and POKEs it in- 
to that memory spot. The pro- 
gram advances the arrow and 
with it the address. After the 
contents of a line have been 
changed, the new listing is writ- 
ten in place of the former one; 
the address display is dropped 
from the screen to indicate that 
the line has been altered. 

The pointer may then be ad- 
vanced from line to line. At the 
completion of eight lines, the 
screen clears and the listing 
continues. Entering XX will 
return you to a Babybug com- 
mand level at any time. 



10 FOR X = 0TO 127 
20 FOR Y = TO 47 
30 SET (X.Y) 
40 NEXT Y,X 
50 GOTO 50 



10 FOR X = 15360 TO 16383 
20 POKE X, 191 
30 NEXT X 
40 GOTO 40 



Listing 1. 



21 00 3C 1 1 01 3C 01 FF 03 36 BF ED B0 21 FF FF 2B 7C B5 C2 10 4C C9 xx 

Listing 2. 



3E 00 CD 12 02 CD 96 02 21 00 4D E5 CD 35 02 E1 77 23 18 F7 xx 

Listing 3. 



time. 

The entire hexadecimal ad- 
dress is also converted to 
decimal form. A PEEK is per- 
formed into this and the next fif- 
teen memory locations and a 
second subroutine converts 
these PEEKs back into hexa- 
decimal form. The address and 
the contents of those memory 
locations are then displayed on 
the screen. 

An arrow and a prompt ap- 
pear under the first byte of code 
presented and the program is 
ready to be given some input: 
either a hexadecimal number to 
load into the location pointed to 
by the arrow, or one of a few 
commands. The commands can 
skip the line, leaving the con- 
tents undisturbed; can execute 
the program starting at the or- 



"Painting" the Screen 

First, power up the TRS-80 
and respond to MEMORY SIZE? 
by entering 18432; this leaves 
plenty of room for the Babybug 
program to operate and lots of 
memory to play with. The next 
step is to load Babybug and 
RUN. 

One of the goals in develop- 
ing this program was to have it 
load quickly for constant re-use; 
because of this, the prompts it 
provides for you are minimal. 

The first question you will be 
asked, then, is to enter a loca- 
tion for the machine program to 
start. Unlike BASIC'S renumber- 
able first line, this starting 
(origin) address is fixed; it is one 
of the numbered memory cells 
of the TRS-80. The purpose 



though, is the same. Hence, 

ORG ADD IN HEX (MSB)? 

is an abbreviated way of asking 
for the most significant byte 
(eight binary digits) of the start- 
ing address, written as a two- 
digit hexadecimal number. 

You would want to choose 
any place that is out of the way 
of BASIC (higher than the pro- 
tected memory of 4800 hex = 
18432 decimal). For conve- 
nience, this example starts at 
location 4C00. Enter the most 
significant byte, 4C, and after 
the prompt 

ORG ADD IN HEX (LSB)? 

enter 00. The machine next 
prompts you with 



ENTER PROGRAM IN HEX BY BYTE 
XX ENDS LIST, YY SKIPS LINE 



and displays the origin address 
and the contents of the 16 
memory locations beginning 
there. 

Enter the program in Listing 2, 
pressing ENTER after each byte 
(every two hexadecimal charac- 
ters). Note: Do NOT use the shift 
key. 

Following XX, the program 
will return to command level, 
and the screen will read: 



ENTER 1 TO RUN PROGRAM, 
2 TO RE-ENTER BABYBUG 



Double-check your work; if 
you need to make corrections, 
enter 2 to re-start the program. 
Key in the same address (4C00) 
as before, then insert the correct 
program bytes. Now you are 
ready to try a test run. Enter 
1— flash! a white screen -zip! 
the screen clears and reads: 



ENTER 1 TO RUN PROGRAM, 
2 TO RE-ENTER BABYBUG 



Aha! An instantaneous white 
screen, much faster than BA- 
SIC, yes ... but where did it go? 
Let's look again at Listing 2. 

The first byte the machine 
reads is 21. This is an instruc- 
tion that says, "load your inter- 
nal registers (memory slots) 
identified as H and L with the 
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next two numbers from the pro- 
gram." It looks for the next two 
bytes and finds 00 and 3C, loads 
them into that internal storage, 
glances at its electronic check- 
list to find if there is anything 
else to do, and, finding nothing, 
goes on to look for the next pro- 
gram byte. 

It discovers 11, which tells it, 
"load another set of internal 
registers, this time D and E, with 
the two bytes that follow." It 
dutifully picks up the two bytes 
01 and 3C, and puts them in 
place. A look around for other 
things to do, then back to your 
program for orders. 

01 follows, which commands, 
"take two more registers, B and 
C, and fill them with the two pro- 
gram bytes that follow this in- 
struction." 

Again, the processor runs 
back to the program, finds the 
two bytes (FF and 03) and stores 
them in the B and C register pair. 
After some electronic house- 
keeping it's back to your pro- 
gram again. 

At this point, the various pro- 



cessor registers have contents 
that look like this: 



H L 
00 3C 



D E 
01 3C 



B C 
FF03 



Now it sees 36, which says, 
"check back to that H and L 
register pair. Find out what 
number is there, then take a 
walk to the program, look for the 
next byte you find and drop it in- 
to a TRS-80 memory location 
with the same number as H and 
L" So it finds 00 and 3C in the 
registers. It looks up address 
3C00, returns to the program, 
finds the next byte (BF) and 
stores BF in memory slot 3C00. 

A Day's Work 

Back to the program again: it 
sees ED, which says, "this is a 
partial command — keep looking 
for more." ED has told the pro- 
cessor to fetch the next program 
byte, which happens to be B0. 

ED B0 represents a single 
command, but what a day's 
work it is. It says, "okay, line up 
those three register pairs HL, DE 



and BC. Find out whose address 
is in HL and go to that address; 
get what you left there earlier, 
then come back; find out whose 
address is in DE, and go there; 
take what you've gotten from HL 
and put it in the place DE in- 
dicates. Increment by one the 
address numbers of both HL 
and DE. Now turn around and 
take a look at BC. Decrement BC 
by one; is it zero yet? Well, if not , 
repeat your routine with HL and 
DE until nothing remains in the 
B and C registers. Do a little 
bookkeeping, and only then 
come back to the program." 

By this time, the screen is 
white. Maybe you didn't follow 
that through to come up with a 
white screen, so here's a better 
look: 

The program loaded H and L 
with 3C00, or 15360 in decimal 
form. If you glance back at the 
program which painted the 
screen white with POKE state- 
ments, you will find the first 
POKE location is 15360. This is 
the first spot in video memory, 
the first location on the upper 



left corner of the screen. 

The machine program next 
loaded D and E with 3C01, the 
adjoining place on the screen. 
The third command loaded B 
and C with 3FF (1023 in 
decimal), the number of places 
remaining from D and E to the 
end of the screen. 

The pattern should become 
clear: it filled up the 3C00 (15360) 
screen position with hexadeci- 
mal BF (191 decimal)-a full 
graphics block — which is exact- 
ly what POKE 15360,191 does. It 
followed by putting the block in 
3C01 and incrementing both 
sets of registers, meaning that 
H and L now addressed location 
3C01 (15361) and D and E point- 
ed to 3C02 (15362). 

Once more the program took 
what was in HL and put it in DE, 
again and again all the way 
down the screen. When BC 
reached zero, the process 
stopped, leaving a screen filled 
with contiguous white blocks. 

The only thing left to do was 
to keep it white for a time like 
this: 




NEW 




16K DYNAMIC 
RAMS — -.' 

Jv 8/S64 H*V 

^250 ns (4 MHz), 16K dynamic!/^ 
RAMs. Expand memory in *" 

TRS-80* -I and -II, Exidy, Apple, 
new PET, Heath H89, etc. Add 
$3 for 2 dip shunts plus instruc- 
tions for TRS-80* expansion. 
Hurry... quantities are limited at 
this special price. 

'TRS-80 is a trademark of the Tandy Corp. 

********************| 
TERMS: Cal res add tax. Allow 5% for ship- 
ping, excess refunded. VISA" /Master- 
charge" call our 24 hour order desk at 
(415) 562-0636. COD OK with street address 
for UPS. Prices good through cover month of 
magazine. ^75 




[SEND FOR OUR 

■ FREE 

■ CATALOGUE 



From The 

Engineering Group 
At GSIC! 




CASSETTE 
REWINDER 
INTERFACE 



NOW YOU CAN 
REWIND, FAST- 
FORWARD, OR 
INCREMENT YOUR 
TAPES EVEN WHEN NOT 
DOING A 'CLOAD', 'CSAVE' 
OR 'SYSTEM' COMMAND. 

END THOSE CASSETTE 
TAPE HANDLING BLUES! 



. *14.95 

HE PAY ALL SHIPPING AND HANDLING CHARGES. 

FEATURES'. Adapts instantly to 
present system, precision toggle and 
momentary push-button switches, 
durable painted aluminum cabinet, 
high quality micro-plug and jack, 
non-slip rubber feet, does not 
interfere with normal system 
Operation, compact design 
complements your system. 

SEND CHECK OR HONEY ORDER TO! ^93 
GRANITE STATE 
INSTRUMENT COMPANY 
Box S-^86 
Nashua, NH 03061 

(i TRADEMARK OF TANDY CORPORATION) 



ATTENTION TRS 80 
PROGRAMMERS 



Houston Micro Computer Technologies, Inc., is now 
soliciting speciolity business opplicotions packages for 
the TRS-60 Mod I ond Mod II. Each month HMCT moils 
more thon 2000 newsletters to independent Radio 
Shock Dealers and select Computer Dealers. All pro- 
grams we market will be offered to these dealers as a 
point-of-sale packages. 
Criteria! 

•Must be disk based 

•Must be NEWDOS (Apporat) Compatible 

•Must be copyrighted by individual or company 
submitting program 

•Must sign a non-plagerism release 

•Must have complete documentation 

NO GENERAL 
FINANCIAL PACKAGES, PLEASE! 

Royalties are 15-30% of net collected proceeds based 
on quality and market potential. 

For further information please call (713) 
661-2005 and ask for Gene Atteberry or 
Steve Tune or write: 

"TRS-80 is a registered trademark of TANDY CORP." 

HOUSTON MICRO-COMPUTER 
TECHNOLOGIES, INC. 

5313 BISSONNET 
BELLAIRE. TEXAS 77401 
(713) 661-2005 ^13 
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WITH THESE EXCITING FEATURES AND DEPARTMENTS: (AND MORE!!) 



SCIENTIFIC SOFTWARE 
LETTERS TO THE EDITOR 
PRACTICAL APPLICATIONS 
ENTERTAINMENT PROGRAMS 
WORD PROCESSING SYSTEMS 
ARTIFICIAL INTELLIGENCE 
SYSTEM UTILITY SOFTWARE 
RADIO SHACK NEWS RELEASES 
DATA BASE MANAGEMENT SYSTEMS 
EDUCATIONAL AND CAI PROGRAMMING 
•SIMULATIONS AND COMPUTER MODELING 
GRAPHICS AND ANIMATION TECHNIQUES 
ASSEMBLY LANGUAGE PROGRAMMING LESSONS 
'LEVEL I, II, AND DISK BASIC PROGRAMMING LESSONS 
OPERATING SYSTEMS, LANGUAGES AND COMPILER DESIGN 
•PROGRAM LISTINGS (UP TO 24 PAGES IN EVERY ISSUE!!) 
'ARTICLES DEALING WITH UNUSUAL AND INTERESTING USES 
FOR YOUR TRS-80 

TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation. 



♦GAMES 
♦PUZZLES 
♦CONTESTS 
♦GAMBLING 
♦NEW PRODUCTS 
♦TRS-80 CLUB NEWS 
♦PERSONAL FINANCE 
♦SOFTWARE EXCHANGE 
♦BUSINESS SOFTWARE 
♦SORTING TECHNIQUES 
♦FREE CLASSIFIED ADS 
♦PRODUCT EVALUATIONS 
♦ARTICLES ON HARDWARE 



R.D. #3 

NAZARETH, PA. 1 8064 



NAME 



ADDRESS 



STARTING APRIL, 1980 

1 YEAR SUBSCRIPTION: $14. 

2 YEAR SUBSCRIPTION: $26. 



3 YEAR SUBSCRIPTION: $36. 
SAMPLE COPY: $2 



AIR MAIL $4. 



CANADA/MEXICO: ADD $3/YEAR FOREIGN: ADD $ 1 2/YEAR 
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21 FF FF 2B 7C B_5 C2 10 4C C9 

21, as before, commands the 
processor to load H and L, this 
time with FFFF (65535 decimal). 
2B is an instruction that tells it 
to decrement by one the number 
in the H and L pair of registers. 

7C orders it to load its ac- 
cumulator, a special-purpose 
register where arithmetic can be 
performed, with the H byte of 
the HL pair. B5 instructs it to OR 
its contents (the H byte) with the 
L byte. 

In an OR situation, any true 
condition gives a true result. The 
only time we can get a zero 
(false) result is if both bytes H 
and L are zero. 

The next instruction, C2, is a 
conditional jump instruction. It 
can be flagged down by the 
above onrushing zero. It will 
jump every time, unless the zero 
flags it down. 

The next two bytes tell it 
where to jump, 4C10. If you 
count carefully (in hex!) from the 
beginning of the program (ad- 
dress 4C00), you will find ad- 
dress 4C10 is the instruction 
2B- decrement HL. It jumps 
back to do this over and over, 
FFFF times, until H and L are 
both zero; then the zero flag is 
raised and the jumping ceases. 
This entire procedure con- 
structs a simple loop, very much 
like 

FOR X = 65535 TO STEP - 1 : NEXT 

in which a loop is maintained 
until X reaches 0. 

But discover one very impor- 
tant thing about this machine 
language loop: It has counted 
from FFFF (65535) to 0, ex- 
ecuting 262,141 total instruc- 
tions, in the fraction of a second 
the screen remained white! 

The program's final instruc- 
tion, C9, is a return, bringing you 
back to line 19 of the Babybug 
program. 

More Applications 

Many short programs are of 
interest, but only two more will 
be developed here. The first 
reads in data tapes and displays 
their contents in hexadecimal 
form and the second is an enter- 
taining BASIC Bounce program. 



80... FC FD FE 
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00 


01... 7F 
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Fig. 1. 



Run the Babybug program 
again, set the organizational ad- 
dress to 4C00 and enter the 
bytes in Listing 3. 

You will be prompted once 
again with 



ENTER 1 TO RUN PROGRAM, 
2 TO RE-ENTER BABYBUG 



Place any SYSTEM cassette 
you have into your recorder, ad- 
just the volume as you would 
normally, and set it to play. 
Place a radio near the TRS-80 so 
that you can tune in on the com- 
puter's operation. Enter 1 and 
wait until you can hear that the 
data has stopped flowing. Press 
the Reset button on the back of 
the TRS-80 and run again. Baby- 
bug will begin, but this time you 
should originate your program 
at address 4D00. 

Enter YY and play out eight 
lines of hex numbers onto the 
screen. What you are seeing is a 
list of the first 128 bytes of data 
on the tape you have just load- 
ed. You may continue to skip 
through memory a line at a time 
until you reach the point where 
the data flow ended. 

Here is a summary of how this 
was accomplished: 3E, the first 
instruction, clears the accumu- 
lator by setting it to zero. CD 



means call, somewhat the 
equivalent of GOSUB in BASIC. 
Following CD is 12 02, the ad- 
dress of the subroutine, written 
least significant byte first. This 
calls the part of the BASIC lan- 
guage located at 0212 that turns 
on the tape recorder. 

Next CD 96 02 calls a sub- 
routine internal to BASIC that 
searches through the tape lead- 
er buzz for the symmetrical 
group of eight bits which can 
synchronize the computer to the 
subsequent incoming data. 
When the subroutine at 0296 
finds this sync byte, it returns to 
your program, where the next in- 
struction is 21. 

You will recall that 21 loads 
the H and L pair of registers, in 
this case with 4D00 (written, as 
before, 00 4D). 

What follows fairly well de- 
fines what makes a computer 
very different from a calculator. 
That next instruction, E5, tells 
the processor to PUSH the num- 
ber now resident in H and L 
(4D00) onto the top of a memory 
area called the stack. 

This way the information can 
be saved intact for later use, out 
of the way of other operations 
you may need to perform. Al- 
though this program's stack is 
only two bytes deep, complex 



Address 


PROGRAM 


4C00 


11 00 3C 


4C03 


21 00 00 


4C06 


0E20 


4C08 


46 


4C09 


10 FE 


4C0B 


0D 


4C0C 


3E00 


4C0E 


B1 


4C0F 


C2 08 4C 


4C12 


23 


4C13 


7E 


4C14 


12 


4C15 


13 


4C16 


C3 06 4C 



Action 

Load the D and E registers with 3C00 
Load the H and L register with 0000 
Load the C register with 20 
Load the B register with what is stored at 

the memory location named by H and L 
Decrement B, and if B is not zero, jump 

back one step (to 4C09) 
Decrement the C register 
Load the accumulator with zero 
OR the accumulator contents with C register 
Jump to 4C08, unless the result of the 

previous operation is zero 
Increment the HL register pair 
Load the accumulator with what is stored in 

the memory addressed by HL 
Load the memory locations named by the 

DE registers with accumulator contents 
Increment the D and E registers 
Jump to 4C06 

Listing 4: The BASIC Bounce 



Mnemonic** 
LD DE,3000 
LD HL.0000 
LD C,20 

LD B,(HL) 

DJNZ FE 
DECC 
LD A,0 
ORC 

JP NZ.4C08 
INCHL 

LDA,(HL) 

LD (DE),A 

INCDE 

JP4C06 



programs may require a stack of 
thousands of bytes. 

The next operation is again a 
call, CD, and the place called is 
another internal part of the 
BASIC language found at loca- 
tion 0235. This particular routine 
reads the tape, assembles each 
arriving group of eight bits into a 
byte, and stores that byte in the 
accumulator. Then it returns to 
your waiting program. 

The processor is now ready to 
use the number it stored earlier, 
so it will POP the number setting 
atop the stack back into the H 
and L register pair. Now the pro- 
gram can tell the computer why 
the number 4D00 is sitting in the 
HL registers. 

It says 77, and the computer 
responds by taking the byte 
waiting in the accumulator 
(where it was just read in from 
the tape), and stores it in the 
memory location numbered the 
same as H and L-that is, 4D00. 

The next directive is 23, which 
increments the HL registers by 
one (to 4D01). 18 says jump, and 
F7 tell how far — backwards sev- 
en steps, where it sets aside HL, 
reads the tape, finds HL again, 
stashes in 4D01 the byte from 
the tape, and jumps back again. 
You have to press Reset to get 
back the READY because this 
machine program is an endless 
loop. 

But wait! That 18 F7 jump was 
backwards? Seven steps? But 
F7 is — calculating quickly, con- 
verting to decimal — 247 steps 
ahead. What is happening here? 

More Compromises 

Do you recall the comment 
about computers being both ex- 
citing and difficult? 

Here is another compromise 
effected to make the computer a 
useful tool. Some conditions at 
first appear undigitalizable, as 
this backwards, or negative, 
jump. The only way to force a 
negative condition is with a little 
electronic and mathematical 
trickery. There are many ways of 
thinking of this, whether visually 
or mathematically. 

Mathematically, this jump is 
accomplished by adding the 
value of the jump to the next pro- 
gram byte — but disregarding 
the carry over into the most 
significant byte. Like this: 



46 • 80 Microcomputing, February 1980 




TRS- 



MAILING LIST 



$ 9.95 



TANK 



S 6.95 





MINEFIELD 



$ 6.95 




MAZE-80 



9.95 




PENTOMINOES 



9.95 




ARITHMETIC 



6.95 




COMPUTER 
MINDREADER 



6.95 




15 NUMBERS 



6.95 





ANY SORT 3 



$29.95 



TRS-80 TIELINE 

TRS-80 TIELINE is an extended smart terminal program. 
Functions supported with this package are the ability to 
send and receive BASIC data and programs. A fully sup- 
ported set of timeshare ASCII control keys are software 
selectable. 'ESC and a 'BREAK' key function do not re- 
quire any hardware modifications. Smart functions make it 
possible to jump from mode to mode with communication 
prior to program transmission or reception. Half and full 
duplex modes as well as line feed transmission or suppres- 
sion, baud rate, parity, word length, stop bits are software 
selectable and can be changed while running. A printer can 
be connected for hard copy of communications as well as 
LLIST at baud rates that include 134.5 baud for certain 
serial printers. A special host or source mode allows other 
computers to use the TRS-80 TIELINE as a timeshare style 
computer. Programs can be run as well as disk files loaded, 
saved or transmitted by control from the distant computer. 
Character echo-back is supported. Host override of forbid- 
den commands is possible. An additional feature allows 
testing of the TRS-80/RS232 hardware. The program is 
available for DOS 2.0 - 2.2 machines with 32K memory, 
RS232 board and modem. Additionally, the package in- 
cludes a free copy of 'THE TRS-80 DATA COMMUNICA- 
TION HANDBOOK' by Stephen Gibson. The handbook is 
a compilation of terms and in-depth explanations of data 
communication from the standpoint of the user, the hard- 
ware, and the phone company. Various phone line services 
are detailed. Baud rates, bits and codes are explained at 
hobbyist level. How a Bell 103 modem works and how to 
connect it is covered with emphasis on originate and answer 
frequencies, duplex, half-duplex and RS232 conventions. 
The EIA standards are given with ASCII control character 
set information. 



TIELINE 

TRS-80 DATACOMM HANDBOOK 



$24.95 
$ 5.95 



All orders include 3% postage and handling with a minimum of 
$1 .00. California residents include 6% Sales Tax. 

VISA MASTERCHARGE 



TRS-80 IS A REGISTERED TRADEMARK OF 
THE TANDY CORP. 



PROGRAMMA 
INTERNATIONAL, Inc. 

3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213)384-0579 

384-1116 ^21 

384-1117 
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NIM 



S 6.95 




ROULETTE 



$ 6.95 




CONCENTRATION 



S 6.95 



QUIZMACHINE 
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$49.95 
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2 CLS:PRINT"BABYBUG":FORX = 1TO500: NEXT 

3 CLS:INPUT"ORG ADD IN HEX (MSB)";R$:GOSUB20:POKE16527,M:L = M 

4 INPUP'ORG ADD IN HEX (LSB)";R$:GOSUB20:POKE16526,M:K = M 

5 Q = K + 256-L:PRINT"ENTER PROGRAM IN HEX, BY BYTE. XX ENDS LIST. YY SKIPS LINE" 

6 FORY = 1TO8:GOSUB50:FORW = 1TO16 

7 P = 260 + 3* W + (Y-1)-64:PRINT@P.CHR$(91); 

8 R$ = ' - ":INPUTR$:IFR$ = 'XX 'THEN17ELSEIFRS = "YY"THEN13ELSEIFR$ = " 'THEN10 

9 GOSUB20:POKEO.M 

10 Q = Q + 1:PRINTCHR$(27):CHR$(30);:K = K + :IFK<256GOT012 

11 K = 0:L = L + 1 

12 NEXTW:GOSUB60:GOTO16 

13 PRINTCHR$(27);:FORX = OTOG + (16 - W):K = K + 1 :IFK<256GOT015 

14 K = 0:L = L + 1 

15 NEXTX:Q = Q + (1 7 - W):GOSUB70:GOSUB60 

16 NEXTY:CLS:PRINT:PRINT:PRINT:GOT06 

17 INPUT"ENTER 1 TO RUN PROGRAM, 2 TO RE-ENTER BABYBUG";Z 

18 IFZ = 2GOT03 

19 PRINTUSR(0):CLS:GOTO17 

20 R = ASC(RIGHT$(R$,1)|:S = ASC(LEFT$(R$,1)) 

21 IF(R>47)AND(R<58)THENT = R-48 

22 IFR>57THENT = R-55 

23 IF(S>47)AND(S<58)THENU = 16'(S - 48) 

24 IFS>57THENU = 16-(S-55) 

25 M=T + U:RETURN 

40 A = FIX(W256):B = V - (A-256):C = FIX(B/16):D = B-(C'16) 

41 IFC>9GOT043 

42 PRINTCHR$<48 + C);:GOT044 

43 PRINTCHR$(55 + C); 

44 IFD>9G0T046 

45 PRINTCHR$(48 + D);:RETURN 

46 PRINTCHR$(55 + D);:RETURN 

50 GOSUB70:FORX = QTOQ + 15:V = PEEK(X):GOSUB40:PRINT" "';:NEXTX:PRINT:RETURN 
60 PRINTCHR$(27);TAB(7);:FORX = O - 16TOO - 1:V = PEEK(X):GOSUB40:PRINT" ";:NEXTX: 

PRINT:RETURN 
70 V = L:GOSUB40:V = K:GOSUB40:PRINT" • ";:RETURN 

Babybug Monitor. 



Next logical program address: 4C14 

Valueofjump: _+ F7 

Result, disregarding carry over 

into4C: 4C0B 

The result is, of course, the 
address we are looking for, 
4C0B, where the program finds 
instruction E5. 

If you preferto think in signals 
or bits, it is possible to conceive 
of the most significant binary bit 
of the jump's magnitude as iso- 
lated; it is assigned not a nu- 
merical value, but a kind of loca- 
tional function. 

All jumps are forward jumps, 
but they can originate from one 
of two possible places: either 
from the next logical byte of the 
program, or from a point 128 
bytes earlier. 

If the most significant bit of 
the jump is 0, the jump begins 
from the next byte; if the most 
significant bit of the jump is 1, 
the jump begins 128 bytes 
earlier. Fig. 1 outlines this pro- 
cess. 

A relative jump is a very 
desirable computer operation 
and it was important to devise a 
way to accomplish that sort of 
movement. Although the meth- 
od described is very bit-oriented, 
it will become second nature 
with the experience of use. 

You may ask, of course, why 
C30B 4C Qump to address 4C0B) 



was not used instead of such a 
complicated procedure. Indeed, 
C3 0B 4C is just as valid; but in 
complex programs where thou- 
sands of jumps are written, each 
relative jump takes one less 
byte than an absolute jump — a 
33 percent saving of memory. 

But there is another impor- 
tant reason: You can start this 
program from any address in 
memory you choose. It is com- 
pletely relocatable. You might 
use this short program as a 
cassette load module in some 
other program. Whenever you 
use programs with absolute 
jumps (such as the white-screen 
program), you must rewrite 
every jump to include the proper 
new address. 

Imagine having a BASIC that 
forced you to number lines con- 
secutively, to put just a single in- 
struction on a line and to use 
every line. Even the addition of a 
single CLS might require re- 
numbering every GOTO and 
GOSUB statement in the pro- 
gram! 

The BASIC Bounce 

By now you have noticed that 
your TRS-80 emits signals that 
can be heard on a nearby AM 
radio.* This short BASIC pro- 
gram demonstrates a little orga- 
nized interference; try it: 



10 FOR X = 1 TO 9: READ A 

20 FORY = 1 TO3"(10-A) 

30 FORZ = TO A: NEXT 

40 NEXTY,X 

50 RESTORE : GOTO10 

60 DATA 7,7,5,3,2,1,2,3,5 



When you tire of this (which 
should be in short order), reload 
Babybug and enter Listing 4 
starting at address 4C00. 

Listing 4 has been described 
in three ways. The first is the 
hexadecimal machine code 
which you enter in Babybug. The 
next column is a verbal explana- 
tion similar to others in this arti- 
cle. The last column is a 
shortened way of representing 
these explanations, a method 
called mnemonics. 

You may know the program 
you want to write, but the 
several hundred numerical 
codes are difficult to recall. 
Mnemonics are a way of tweak- 
ing your memory banks into 
remembering the functions of 
each machine command.** 

There is only one more thing 
you need to know to understand 
how this program works: Ad- 
dress 0000 is the beginning of 
the BASIC language in the 
TRS-80. 

In Part Two of this article, a 
simple yet powerful hardware 
modification to the TRS-80 will 
be described, along with some 
additional programs to illumi- 
nate the potential of this modi- 
fication. 

The listing of Babybug pre- 



sented in this article is com- 
pressed. It uses few lines and 
packs many commands per line. 
The user's prompts are few and 
comment lines nonexistent. In 
order to get a very short program 
load, it was necessary to com- 
pact the information this way. If 
you wish to explore the detailed 
workings of the program, ex- 
pand it to one statement per 
line. 

The hex to decimal conver- 
sion subroutine is found at lines 
20-25; the reverse process is 
found from 40 to 46. Line 50 
prints current memory contents; 
line 60 the revised memory con- 
tents. ■ 



L = MSB origin address (in decimal) 
K = LSB origin address (in decimal) 
Q = The current address (in decimal) 

Y - The current line on the screen 
X = The current byte in the line 

P = Current position of the prompt arrow 

V = The current byte at Q (in decimal) 

NOTES TO THE TEXT: 



"I always leave a small portable radio on 
when using the TRS-80, because it acts as 
an audible trace, telling me when a key has 
bounced, when the computer is searching 
through a long array, or if it is caught up in a 
loop. It is particularly helpful with machine- 
coded programs, because there are no BA- 
SIC error messages ready to let you know 
your program is about to erase itself. 
Sometimes it can be like writing NEW into a 
BASIC program! 



' * I have chosen to use the Z-80 mnemonics 
rather than those for the 8080 because I 
find them a better visual representation of 
the procedure taking place. I can always be 
sure that HL is a number or address and 
(HL) the hidden contents; parentheses help 
me feel stored inside some place. The 
machine codes are the same, so you 8080 
fans don't need to learn new mnemonics. 




Photo 2. The author's system with newly installed hexadecimal 
keyboard and an AM radio. 
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* * * * BUSINESS/ ACCOUNTING SOFTWARE * * * * 

We didn't INVENT the wheel * * * 
We just made it better 

— but then we're not really talking about wheels, ARE we. We're talking about excellent, 
low cost, full-function, fully integrated business or accounting software — and NO ONE does 
that better than we do!!! 

SO — what can you buy for $3000 that would cost you $5000 + elsewhere — Aaron 
Associates Businessmaster X naturally.*** 

We offer you EVERYTHING that Peachtree offers you plus Mailing List and Fixed Asset 
Accounting. We offer you a choice of Microsoft or CBASIC. We offer you over 75 pages of 
comprehensive USER documentation per module plus over 100 pages of implementor 
documentation for a total of almost 700 pages generously illustrated with line drawings and 
flow charts. WE ALSO OFFER AN AUDIO CASSETTE WITH EACH MODULE giving 
you step by step audio instructions on the use of each package. And finally, we offer a ten day 
trial period. If the software does not function, your money will be refunded. We believe this 
offer is unprecedented. 

Businessmaster X adds the new dimension of Sequentially Keyed Random Access Method 
(SKRAM) files to our Businessmaster II. 

Manuals 

II X II 

General Ledger 

Accounts Receivable 

Accounts Payable 

Payroll with Reports 

Inventory 

Mailing List 

Fixed Asset Accounting 100 300 

All for 1000 3000 100 300 

Demonstration Package with 

Audio cassette 100 300 10 30 

Federal Tax Preparation 1000 100 

Financial Planning Pack 

prepares 12 month projections 1000 100 

Specify System: TRS-80, Apple, Pet, Dynabyte, Chromemco, North Star, 

Micropolis, etc. 

Also specify CBASIC2 or MICROSOFT 

For further information — Write or better yet call — 
AARON ASSOCIATES 

1 02 Ave de la Estrella #208 
San Clemente, CA 92672 
Phone (714) 492-7633 " 8 

Dealer Inquiries Invited — We accept MasterCharge and VISA 



Businessmaster 
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400 


1200 


150 


450 


150 


450 


200 


600 
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300 


100 


300 
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40 


120 


15 


45 


15 


45 


20 


60 


10 


30 


10 


30 


10 


30 
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HARDWARE 



Are your programs taking too 

long to run? Speed them up for less than a dollar 



Faster! Faster! 



Dennis Bathory Kitsz 
Roxbury, VT 05669 

Attention courageous solder 
manipulators, circuit snip- 
pers and other upstarts! 

Speed up your TRS-80 for a 
buck! No switches! No fum- 
bling! 

Here's how: get two integrat- 
ed circuits, one 74LS02 and one 
74LS367. Open up the TRS-80 
and locate the following ICs: Z7, 
Z22, Z43, Z44, Z52, Z53, Z54, Z56, 
Z59 and Z72. Turn the main 
board so the solder side faces 
up. 

Following Carefully? 

Now locate Z7. Take a sharp 
Exact-o knife and cut through 
the solder and traces that con- 
nect together pins 7, 10, 11, 12 
and 13. What this does is free all 
the inputs of Z7, the spare half 
of a 74LS74 flip flop. 

Next step. Find pin 8 of Z56. 
Cut the foil trace that leads from 
this pin to the hole that is plated 
through the circuit board. Re- 
member that hole. By cutting 
that trace, we have separated 
the Z-80's clock input from the 
1.77 MHz output of Z56. 

Now heat up the soldering 
iron. The next steps will require 
fine wire (preferably wire wrap 



size), good soldering technique 
and neat layout of wires. This is 
the master clock we're messing 
with, and sloppiness just won't 
do— take it from a connoisseur 
of sloppiness. 

Back to Z7. Solder a wire con- 
necting pins 10 and 13, and from 
there to +5 volts (available at 
pin 14). This enables the flip flop 
for our use. Now turn the board 
with the component side up. The 
rest of the work will be done on 
this side of the board. 

Find Z59, which has a conve- 
nient data line. Run a wire from 
pin 4 of Z59 to pin 12 of Z7 and 
solder it in place. This step 
makes one line of data available 
at the input of flip flop Z7. 

Prepare the 74LS02 by bend- 
ing all the leads except 7 and 14 
so that they are parallel with the 
body of the integrated circuit. 
Find Z53. Seat the 74LS02 
directly atop Z53 and solder pins 
7 and 14 to it. These are the 
power pins on the 74LS02, which 
we can now call ZGATE. 

Locate Z52. Run a wire from 
pin 6 of Z52 to pins 2 and 3 of 
ZGATE and solder. Now locate 
Z54. Run and solder a wire from 
pin 8 of this IC to pin 11 of 
ZGATE. 

Next, run a short wire be- 
tween pins 1 and 12 of ZGATE. 



10 


CLS : OUT 254,0 : FOR X = 1 to 100 : PRINT X; 


NEXT 


20 


CLS : OUT 254,1 : FOR X = 1 to 100 : PRINT X; 


NEXT 


30 


GOTO 10 

Program Listing 1 





These steps decode eight ad- 
dress lines into FE (decimal 
254), which is the output port we 
will use. 

Now we have to connect the 
output signal. Locate Z22; pin 3 
has the OUT signal. Run a wire 
from this pin to pin 5 of ZGATE. 
Now solder together pins 8, 9 
and 13 of ZGATE. 

Finally, run a short wire be- 
tween pin 6 and pin 10 of 
ZGATE. The remaining pin (pin 4) 
contains a fully decoded output 
signal that goes high whenever 
the instruction OUT254 ... is ex- 
ecuted. Connect a wire between 
this pin (pin 4) and Z7's pin 11. 
When activated, this line will 
clock the signal present at data 
through to the outputs of Z7. 

One Down, One to Go 

Now pick up the 74LS367. As 
with the previous IC, bend all 
leads, except power pins 8 and 
16, parallel with the body. Place 
the 74LS367 atop Z44, and sol- 
der pins 8 and 16 to it. Now it too 
will have power, so we can call 
the 74LS367 ZSPEED. 

Locate pin 8 of Z56. (The trace 
to this pin was cut on the under- 
side of the board). Run and sol- 
der a wire from this pin to pin 2 
of ZSPEED. Now run a wire from 
pin 3 of ZSPEED to the plated- 
through hole, the trace to which 
was previously cut. Take care 
that this is the correct hole be- 
fore soldering the wire in place. 

Finally, run a wire from pin 9 
of Z7 to pin 1 of ZSPEED and 
solder. These previous steps 
have reunited the normal clock 



speed to the CPU, but through a 
gate which is activated only 
when the signal OUT254.1 is ex- 
ecuted. 

We now need to put the 
higher speed hardware in place. 
Locate Z43, pin 2. This is a clock 
output running at 5.32 MHz. Run 
a wire from this pin to pin 14 of 
Z56. That is the input of an un- 
used divide-by-two circuit, with 
the resulting 2.66 MHz now 
available at pin 12 of Z56. Run a 
wire from Z56 pin 12 to pin 14 of 
ZSPEED. 

Next tie pins 13 and 3 of 
ZSPEED together. Last, run a 
wire from pin 8 of Z7 over to 
the second gated section of 
ZSPEED, pin 15. Solder. 

By making these connections 
we send the 2.66 MHz frequency 
through ZSPEED to the CPU 
clock. Because both outputs of 
flip flop Z7 can never be on at 
the same time, only one clock 
frequency is gated through 
ZSPEED to the CPU. To get the 
higher frequency, OUT 254,0 
must be executed. 

Four gates of ZSPEED remain 
unused and their inputs should 
be tied off. Solder a wire connec- 
ting pins 4, 6, 8, 10 and 12 of 
ZSPEED. 

This finishes the high-speed 
modification. Double check all 
the connections with the circuit 
diagram and with these instruc- 
tions. When you are satisfied all 
is well, check for solder blobs 
and splashes; make certain that 
all traces that should be cut are 
cut and that no other traces 
have been damaged. Put every- 
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FROM THE ORIGINATOR 
OF THE TRS-80 PROJECT 




CORPORATION 

HEADQUARTERS FOR PASCAL 

And Other High Level Languages 



PASCAL COMPILER 

Pascal, MT _V is designed to run under CP/M. 
It provides an efficient development cycle 
plus efficiently executing object programs us- 
ing a highly structured language so fewer 
programming errors are made. Pascal/MT 
has extensions to standard Pascal. 

Features: 

'Compiler executes only in 32K. 
'Direct I/O manipulation. 
'Logical Functions allow bit manipulation. 
"Assembly languages interface. 
'Object programs execute ten times taster than 
P-code system. 

'Includes real time symbolic debugger. 
'Accurate 16 digit BCD business arithmetic. 

Package Includes System Diskette and In- 
struction Book (Requires CP/M) 

price S100 00 

Same package (TRS-DOS version) 

price $125°° 

Same package (S-100 CPM version with 8" 
diskette) price S1 00°° 

HIGHLY RECOMMENDED PASCAL MANUALS 

"Pascal Users Manual and Report" 

Price, Manual Only $9 95 

UCSD Reference Manual 

Price, Manual Only $25 00 

"Problem Solving Using Pascal," the 

beginner's book for UCSD Pascal 

Price, Manual Only $14 95 

"Programming in Pascal" 

Price, Manual Only S14 95 

"Pascal Primer" 

Price, Manual Only $17 95 



CP/M® OPERATING 



TRS-COBOL-80 



SYSTEM 



New 1.5 Version 
Includes RS-232 and I/O Byte implementa- 
tion, Editor, Assembler, Debugger and Utili- 
ties for 8080 and Z80 Systems. 

Package Includes: 
"CP/M System Diskette 5V*" 
'CP/M Features and facilities Manual 
"CP/M Editor's Manual 
CP/M Assembler Manual 
"CP/M Debugger Manual 
"CP/M Interface Guide . Requires 1 6K and . 

PRICE S150 00 (one drive min. j 

Price, set of 5 (Manuals only) $25°° 

Update for 1.4 version owners, 

new disc supplied S20 00 

FORTRAN Jfftt* 

Comparable to compilers on large main 
frames and minicomputers. All of ANSI stan- 
dard FORTRAN X 3.9-1966 is included except 
COMPLEX data type. Therefore, users may 
take advantage of the many applications pro- 
grams already written in FORTRAN. 

Features: 

- FORTRAN Compiler 

' Macro Assembler (280) 

- Linker 
• Library 

' Lib Manager (Not in TRS-DOS version) 

FORTRAN, TRS-CP/M version price. 
FORTRAN, TRS-DOS version price 
Price for each 



FMG's Microsoft COBOL brings the world's 
most widely used computer programming 
language to the TRS-80 user. FMG COBOL-80 
is comparable to COBOL systems found on 
minicomputers and large mainframes. Conse- 
quently, it greatly enhances the usefulness of 
microcomputers because it gives users ac- 
cess to the incredibly large numbers of pro- 
grams already written in COBOL. Because 
COBOL-80 is a standard, COBOL programs 
written on other computers may be run easily 
on the TRS-80. 

FMG TRS-COBOL-80 is based on the 1974 
ANSI standard. It combines all Level 1 fea- 
tures and the most useful Level 2 options for 
the "Nucleus" and for sequential Relative and 
Indexing file handling facilities. 

The FMG TRS-COBOL-80 system includes a 
compiler for translating source code into re- 
locatable object code (which, incidentally, is 
compatible with the object code of our FOR- 
TRAN-80 compiler and MACRO-80 assem- 
bler), and a routine system for running the 
program by interpreting the object code at 
execution time. It also includes screen han- 
dling capabilities for easy use of interaction. 

Requires 48K, CP/M and 2 Mini Disk Drives. 

Price S750 00 



$200° 
$150° 



Ue^ 



pt\ce 



TEXTWRITER II 

Exclusively from FMG \_o^ e * 

A text formatting program that prints files cre- 
ated by an editing program. Contracts, per- 
sonalized form letters and other documents 
can be printed from a stored library of stan- 
dard paragraphs. 

Price S75 00 

Price (Manual only) S25 00 

TEXTWRITER III 



lanual only) $25'" 

TRS-80 COMMUNICATOR 

New RS232 Communication Program that 
allows your TRS-80 to transmit or receive 
programs and data files. Also makes the TRS- 
80 into a remote terminal. Requires Radio 
Shack RS232. 

TRS-CP/M version S25 00 

TRS-DOS version S35 00 



Call or write for complete information 



UCSD PASCAL 



All features of Textwriter II plus ability to com- 
puter create Indexes and Table of Contents. 
Price $125°° 



O 




CORPORATION 

(817) 294-2510 
P.O. Box 16363 (80) -Fort Worth,Texas76133 
High Level Languages for the TRS-80 
BASIC • FORTRAN • COBOL • PASCAL 

CP/M is a registered trademark of Digital Research Corp. • TRS-80 is a registered trademark ol Radio Shack 



The powerful, general purpose language sys- 
tem, originally developed for large, complex 
system, is now available from FMG for your 
TRS-80. This new FMG/UCSD Pascal System 
greatly increases the value and capability of 
the TRS-80. 

Package Includes: 

"Operating System 'Library 

'Screen Editor "Pascal Compiler 

'280 Macro 'Utilities and System 

Assembler Reference Book 

/Requires 48K, \ 
Price $150 00 \2 drive System ) 

available without Macro Assembler. 
Linker and Library (not for compiling 

programs) price $100°° 

For recommended Pascal manuals, refer 
to-"PASCAL COMPILER' listing. 



V12 



iS Reader Service— see page 131 
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ROWS 
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SCALE COMPRESSED 



11 1 i 1 1 I 




SOLDER WIRE TO THIS PIN 



= SOLDER THIS PIN TO IC BELOW 



"--PLATED -THROUGH HOLE 



,t T t t tj t t t t, 

SCALE COMPRESSED 

Fig. 1. Parts Layout 



thing back together, power up 
and run Program Listing 1. 

Operation 

First thing to note: When 
loading programs from cas- 
sette, use the slower speed 
(OUT 254,1). If your programs 
load well with your present cas- 
sette system, then you should 
be able to dump at the higher 
speed without difficulty. Just 
command OUT 254,0 before 
your CSAVE command. This will 
provide programs that load 50% 
faster— but do remember which 
they are! 

Second thing to note: You will 
be able to run any BASIC pro- 
gram at higher speed, but don't 
forget that all your timing loops 
will be faster. I would suggest 
making the speed selection 
(OUT 254,1 or OUT 254,0) the 
first line of any BASIC program. 

Third thing to note: SYSTEM 
(machine-language) programs 
don't allow you to dump them on 
tape and in some cases you 



wouldn't even be able to com- 
mand an OUT statement before 
running them. 
To run them at the higher 



speed, press BREAK after the 
tape has loaded completely (if 
it's a single-load program— not 
like MICROCHESS, which loads 



TODAY'S 99<! SPECIAL 
150% CLOCK FOR TRS-80 



in sections). Command OUT 
254,0, then type SYSTEM and 
the appropriate starting address 
as instructed. ■ 



FROM > 5R 

PIN 3 




OUT FE, I =SLOW 
OUT FE.0 «FAST 
X= BREAK FOIL TRACE 



CPU CLOCK DIVIDER 
ON BOARD 



Fig. 2. Clock for TRS-80 
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iWEB % ASSOCIATES 



TRS-80 OWNERS I til 



II 



SAVE "TONS" OF TIME TYPING IN YOUR BASIC PROGRAMS with TSHDRT™; 
WEB'S FAMOUS SHORTHAND FOR LEVEL II and DISK BASIC 




TRS-80 Keyboard with TSHORT Decals installed. 

* Works with all LEVEL II and Disk Operating Systems including 
NEWDOS 

*31 preprogrammed statement keys 

* One KUSTOM™key, up to 64 characters — changeable anytime 

* 42 key decals (see picture). 10 are different for disk users 

* A single, shifted-key entry types entire statement on screen 

* Only 580 bytes of machine language in low memory 

* Comes on cassette, one side for LEVEL II, the other for DOS 

* DOS version loads to and executes from disk via TAPEDISK 

* Features self-entering commands, i.e. CONT; GOTO10; KUSTOM 

* TSHORT with four page instruction manual $9.95 



TSEL™ - We'll convert your IBM SELECTRIC to a high quality 
printer — jJ.p control — 512 character buffer — special TRS-80 
cable with custom control switches — complete and ready to 

LPRINT (cleaning and minor service included) $795.00 

(Options and shipping extra — call or write for special shipping 
instructions) 

TLEC™ - EPROM and cable interface kit for your IBM ELEC- 
TRONIC 50 or 60 — comes with custom control switches, 
installs in minutes $289.00 

TBEEP™ - For LEVEL II and DISK USERS - A self contained 
audio alert beeper with a pager-like tone. A simple BASIC pro- 
gram commands it to beep, i.e.: OUT 255, 1: FOR 1 = 1 to 300: 
NEXT: OUT 255,0. Plugs in-line with "AUX" cable from your 
TRS-80 (Requires 9V Battery) $ 19.95 

TBUFF™- For LEVEL II CASSETTE USERS. Eliminates, once 
and for all, cassette relay sticking. Plugs in-line with the "REMote" 
cable between your TRS-80 and cassette recorder. 
(Specify cassette recorder make and model) $ 9.98 

TPAK™ — Pack of 1 C-1 blank tape cassettes with box and blank 
labels. (AGFA 611 tape, the best money can buy) . ... $ 12.95 



TO BE RELEASED EARLY 1980: 

TBASE™ - A powerful DATA BASE MANAGER program second 
to none! A $400.00 value for $ 29.95 

TCHAIN™ - For LEVEL II USERS - Preserve your variables and 
arrays while CLOADing multiple programs, EDITing, or execut- 
ing RUN $ 9.90 



visa Send check or money order to: WEB ASSOCIATES 

TELEPHONE ORDERS: P0 - Box 60 QB - Monrovia . CA 91016 



• 27 



(714) 559-6249 



(Calif, residents add 6% tax) 



DEALER INQUIRIES INVITED 
SORRY - NO C.O.D.'S 
FOREIGN ORDERS ADD 20% 



Introducing 

COBOL + FORTRAN + 64K RAM 



FOR YOUR TRS-80* 



* Release your software chains with the NEW FREEDOM OPTION, a plugable change 
that restructures the TRS-80* on command to perform like a large Z80 system . 
All the TRS-80* features are retained. All TRS-80* software will run without 
interference. The option is supplied with a fully assembled & tested FREEDOM BOARD, 
T8/OS on a5 1 /4disk, and complete instructions. T8/OS allows your TRS-80* to execute 
most software originally written for CDOS, , TSA/OS 2 , and CP/M 3 operating systems. 
T8/OS opens the door to higher level languages and existing programs. 

* To further enhance your TRS-80* processing power, a MEMORY EXPANSION OPTION 
is available to replace, on command, the ROM and provide A FULL 64K RAM. 
This option is switched into operation by the FREEDOM BOARD providing 57K of 
USER RAM with T8/OS loaded. Both options are fully assembled & tested and fit 
into the TRS- 80* keyboard enclosure. Write for more details. 6 Mo. Board Warranty. 



Send Check or Money Order to: 

(MASS. RESIDENTS, PLEASE INCLUDE 5% TAX) 




^141 



P*C*C* ltd. •"•" (617)944-5329 

P.O.Box 2368 • Woburn, MA. 01888 



FREEDOM OPTION $245 

MEMORY EXPANSION OPTION $295 



•TRS-80 ®Tandy Corp. 
1-CDOS ® Crmemco Inc. 
2-TSA/OS® TSA Software Inc. 
3-CP/M <8> Digital Research Inc. 



%S Reader Service— see page 131 
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HARDWARE 



You read what it can do last month, so why not build one! 



Cassette Problems II 



Donald L. Stoner 

Dick Barker 

The Peripheral People 

Box 524 

Mercer Island WA 98040 



In Part 1 of this series, we ex- 
amined some of the problems 
encountered loading and run- 
ning program tapes with the 
TRS-80 system. Part 2 shows 
you how you can eliminate 
these problems with the Data 
Dubber. It virtually eliminates 
the critical nature of CLOADing 
tapes by regenerating the orig- 
inal CSAVE pulses. You can run 
the CTR-41 volume up and 
down or flip the tone switch 
back and forth while CLOAD- 
ing, and your TRS-80 will never 
blink an asterisk! 



You can also use the Data 
Dubber to make copies of any 
tape, even those from vendors 
who say their tapes can't be 
copied. If cassettes are your 
principal storage media, you 
can probably save the cost of 
the Data Dubber in a month or 
two. If you have written some 
crafty programs, you can be- 
come an entrepreneur by dupli- 
cating and distributing your 
software. All it takes is a couple 
of CTR-41s from Radio Shack, 
the Data Dubber and a smidgen 
of operating capital. 

How It Works 

The schematic diagram is 
given in Fig. 1. Starting at the 
input plug (P1 from the cas- 
sette), there are several propri- 
etary features that ensure load- 
ing and reproduction of poor- 
quality tapes. The input circuit, 
consisting of C1 and T1, forms 




a bandpass filter network to 
minimize hum modulation and 
noise on the tape. Furthermore, 
ground loop hum (a notorious 
problem with the CTR-41) is 
eliminated by floating the 
primary of the transformer. 
This isolates the CTR-41 from 
the TRS-80. 

The full wave rectifier (D1-D4) 
ensures that all data pulses are 
positive going, regardless of 
whether positive or negative 
pulses predominate on the tape. 
These pulses turn on the data 
switch transistor, Q1. 

The stream of data pulses 
feeds a series of Schmitt trig- 
ger stages in IC1, a CMOS-type 
74C14. The time constant of 



each stage is chosen to pro- 
duce pulses of exactly the 
same width as the TRS-80 sup- 
plies when CSAVEing a pro- 
gram. The pulses at pins 4 and 8 
of IC1 are combined at P2 to 
provide an exact reproduction 
of the CSAVE pulses (see Fig. 
2d). Pulses are also applied to 
Q3 and Q4 to drive the light- 
emitting diode (D10) that indi- 
cates the Data Dubber is oper- 
ating. The pulses applied to 
this lamp are also differenti- 
ated by CB (.1 uF) and the 100 
Ohm input impedance of the 
TRS-80 CLOAD circuit. 

One of the craftiest features 
of the unit is the Q2 circuit. Dur- 
ing the design phase of the 



Duplicating tapes is easy with this setup. Pulses from the right 
cassette are regenerated by the Data Dubber. These replicas of the 
TRS-80 CSA VE pulses are recorded by the left cassette. 



BA1 


9 volt battery 


C1 


.47 uF, 50 volt disk ceramic capacitor 


C8 


Mfd, 50 volt disc ceremic 


C2 


4.7 uF tantalum capacitor 


C3 


100 uF, 16 V electrolytic capacitor 


C4,C5,C6,C7 


470 pF disk ceramic 


C9 


.01 uF Mylar capacitor 


C1,C5,D7-D9 


1N4148 silicon diode 


D6 


1N4001 silicon diode 


D10 


Light-emitting diode 


IC1 


Hex Schmitt Trigger-CMOS 74C14 


J1 


Jack, open circuit 


P1.P2 


Plug, molded with shield cable (Calrad 55-904) 


Q1,Q3,Q4 


MPS5172 NPN silicon (see text) 


Q2 


MPS3638 PNP silicon (see text). 


R1.R8.R9 


10k 1/4W resistor 


R2 


47k, 1/4W resistor 


R3 


47 Ohm, 1/4W resistor 


R4.R7 


1k, 1/4W resistor 


R5 


15 Ohm, 1/4W resistor 


R6 


470k, 1/4W resistor 


H10.R11 


270K, 1/4W resistor 


R12.R13 


4.7k, 1/4W resistor 


R14.R15 


270 Ohm, 1/4W resistor 


R16 


5.6k, 1/4W resistor 


R17 


2.7k, 1/4W resistor 


T1 


Transformer, 1 k to 8 Ohms (reverse connected) 




Parts List 
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ICI -A THRUE 
74CI4 



«W 4 010 
Jt " LEO 




FROM RECORDER NO 
EARPHONE OUTPUT 



FROM TRS-80 
CLOAO INPUT PLUG 



t>M>n 




V 



FROM RECORDER 
NO 2 LINE INPUT 



F/g. 7. Schematic diagram for the Data Dubber. Transistor Q2 is the electronic switch that turns the unit on. 



Data Dubber, someone was al- 
ways forgetting to switch the 
contraption off. A 9 volt battery 
was usually needed at the 
worst possible time (after the 
Radio Shack store closed), and 
the local drug store wouldn't 
accept a Radio Shack battery 
card! Thus, an electronic switch 
was added to the Data Dubber. 
As long as there is no signal in- 
put, the Dubber contentedly 
draws a fraction of a microam- 
pere from the 9 volt battery. 
However, as soon as there is a 
signal input (the beginning of 
the leader), the electronic 
switch springs to life and con- 
nects the battery to R15. The 
battery consumption is 7-10 
milliamperes while data is com- 
ing in. As soon as the input 
ceases, the Data Dubber turns 
off automatically and goes 
back to sleep. 

Thus, there are no controls to 
set or switches to throw. In 
fact, the only indication that 
the Dubber is working is the 
light-emitting diode on the 
front panel. It illuminates when- 
ever data comes in from the 
cassette. 

Construction 

Probably the easiest way for 



the home constructor to dupli- 
cate the project is to build it on 
a piece of perfboard. The layout 
is totally noncritical, although 
you should observe the usual 
good construction practice of 
short leads. 

The transistors used were se- 
lected because they were local- 
ly available at low cost, but any 
general-purpose PNP silicon 
transistor can be used for Q2. 
The other transistors are gener- 
al-purpose NPN silicon. Use 
good-quality, 470 pF capacitors, 
since these determine the pulse 
width. Electrolytic capacitors 
should not be used for C1 and 
C8, although they are less ex- 
pensive than the disk capaci- 
tors. Capacitor C2 (4.7 uF) must 
be a tantalum type for low leak- 
age. The diodes are also not 
critical. The 1N4148 specified 
is a common type, but most 
low-leakage computer-grade 
silicon diodes will work. Note, 
however, that D6 is a 1N4001 
power diode. 

There is one assembly pre- 
caution regarding the inte- 
grated circuit. Since this is a 
CMOS type, it is subject to 
damage from static electricity. 
It is a good idea to use a socket 
and only insert the IC after wir- 



ing is complete. Also, don't 
touch the IC after you scrape 
across the carpet unless you 
touch a grounded object first. 

Testing 

Before applying power to the 
circuit, you should make a cou- 
ple of pretests. First, inspect 
your wiring to ensure there are 
no shorts or bad connections. 
Then, measure the resistance 
across C3. It should measure 
several hundred Ohms. Finally, 



connect a milliammeter in se- 
ries with the positive terminal of 
the 9 volt battery and the battery 
clip. If the meter pointer moves 
visibly, it indicates something is 
wrong with the circuitry of Q2. 
There should be no leakage 
through this stage. 

So far, so good? Connect the 
battery and apply data to P1. If 
the LED lights up, you have 
probably successfully com- 
pleted the construction of the 
Data Dubber. 



ru\ 



AMPLITUDE VARIES 
WITH VOLUME 

_i 




1 

7.6 VOLTS 
PEAK TO PEAK 




3.3 VOLTS 
PEAK TO PEAK 



ji n 



0.8 VOLTS 
PEAK TO PEAK 



Fig. 2. Oscilloscope waveforms found in the Data Dubber. The 
number of glitches on A and B are determined by waveform distor- 
tion on the tape. 



80 Microcomputing, February 1980 • 55 



TO PI 




TOP2 



TO TRS-80 



Fig. 3. Artwork and component layout for the circuit board. Note — this drawing is actual size. 



If you have an oscilloscope, 
you should check the wave- 
forms at points A, B, C and D in 
Fig. 1. The waveform at point B 
is particularly critical. If the 
glitches along the bottom of the 
waveform stick up past the 
center, they can cause double 
triggering of the output signal. 
Note that as you run the level 
higher, the glitches are more 
suppressed. 

Using the Data Dubber 

While the Data Dubber can 
be a godsend to the TRS-80 
owner, it cannot resurrect life. 
If you have a tape that has 
never been loadable under any 
circumstances, there is a good 
chance you won't be able to 
load it with the Dubber either. 
Very likely, pulses are missing, 
and it will never load. 

However, if one of your tapes 
loads after much fiddling with 
the volume and tone, it will like- 
ly load the first time with the 
Data Dubber. Normally, you will 



set the volume somewhere be- 
tween 4 and 6 for a good-quality 
tape. Particularly troublesome 
tapes may require a volume set- 
ting between 6 and 10 to get a 
load. 

Most of the time, advancing 
the volume until a good load is 
obtained should prove satisfac- 
tory. However, some tapes may 
have garbage on the baseline 
that is increased when the vol- 
ume is advanced. In this case, a 
compromise setting of the vol- 
ume might be required. 

In testing more than 100 
tapes, we have never found one 
that would load directly intothe 
TRS-80, but not through the 
Data Dubber. However, since 
the forms of distortion added 
by duplication can be varied 
and fiendish, it is conceivable 
that this situation could occur. 
We would like to obtain such a 
tape for testing and design im- 
provement of the Data Dubber. 

The LED can be used as a lev- 
el indicator. A good data stream 



is indicated by a steady light on 
the leader and a barely percep- 
tible flicker when data is com- 
ing in. As you advance the vol- 
ume from zero, the light will 
suddenly come on. Keep ad- 
vancing the level two numbers 



on the volume knob. The op- 
timum point for the volume 
seems to be slightly above the 
point where illumination occurs. 
Once you have successfully 
loaded a troublesome tape, you 
can copy it one of two ways. 
Probably the easiest route is to 
simply CSAVE the program on 
a new cassette. However, if it is 
a machine-language program, 
connect a second recorder 
(slave) to the Data Dubber and 
use the same volume level 
(master) that produced the suc- 
cessful load. The duplicated 
tape from the slave recorder 
should load perfectly with or 
without the Data Dubber. 

For those of you who despise 
building electronic gadgets, 
the wired and tested Data Dub- 
ber is available from The Pe- 
ripheral People, Box 524, Mer- 
cer Island WA 98040, for $49.95 
postage paid. For those of you 
who despise buying wired and 
tested electronic gadgets, the 
circuit board or a kit of parts is 
also available for $4.95 and 
$24.95, respectively. 

Readers of 80 Microcom- 
puting are welcome to con- 
struct the Data Dubber for their 
own personal use. However, 
any duplication of the Data 
Dubber or conceptual variation 
for commercial sale is express- 
ly prohibited by law. Not only is 
it uncouth, legally uncool and 
morally reprehensible, but our 
ill-tempered attorney is gonna 
getcha! ■ 




The Data Dubber can be connected in line between the cassette 
recorder and the TRS-80 CLOAD input. 
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THE. 



7 OF V 



DATA PRIVACY FOR TRS-80 ! 

FEATURES: KEY LENGTH =80 bits (more than DES!) 
- | y DATA RATE: Exceeds 15,000 chars./sec. 
^| ^ ^H| * Pocket-size encryption device 
VJlS^^ PIu 9 s into TRS-80 ready to use 

IS YOUR DATA SECURE ? 

Write for brochure & price list. APPLE II interface 
Users Manual $ 4.95 available 



VISA 



^51 



master charge 



ti^ct 



P O. Box 425 
Northgate Sta. 
Seattle, WA 98125 



CORPORATION 
(206) 364-8585 



DATA BASE MANAGER IDM-IV $69 

You can use it to maintain a data base & produce reports without any 
programming. Define file parameters & report formats on-line. Features key 
random access, fast multi-key sort, field arith.. label generator, audit log. 
MOD-II version with more than 50 enhancements $199 

ACCOUNTS RECEIVABLE ACCT-III $69 

One or more drives. Order entry calculates sales tax. shipping, amount for 
multiple items. Credit checking, aging, sales analysis, invoices, statements 
and reports. As opposed to most other A/R. ours can be used by doctors, 
store managers, etc. MOD-II version $149. 

WORD PROCESSOR 16K $39. 32K $49. MOD-II $49. 

First word processor specifically designed for the TRS-80 that uses disk 
storage for text. Written in BASIC. No special hardware and text limit. Use 
for letters, manuals & reports. 32K version features upper /lower case 
without hardware change and multiple input text files. 

MAILING LIST advanced MAIL-V $59. 

Fast sort by any field. Multiple labels and reports. 4-digit selection code, 
new zip code ext, screen input, live keyboard, powerful report writer. MOD-II 
$99. 

INVENTORY INV-V $99. 

9-digit alphanumeric key for fast key random access. Reports include order 
info, performance summary, etc. Calculate E.0.0. Powerful report writer. 
MOD-II $149. 

All programs are on-line, interactive, random access, virtually bug free, 
documented and delivered on disks. MOD-I requires 32K, DOS. We challenge 
all software vendors to offer low cost manuals so you can compare and 
avoid those high-priced undocumented, 'on-memory' programs. Send $5 for 
a MOD-I manual and $10 for MOD-II. 

MOD-II programs are extensively modified, guaranteed to run with 1 year 
newsletter & updates. 10% off for ordering more than 1 MOD-II programs. 

MICRO ARCHITECT " 54 

96 Dothan St., Arlington, MA 02174 



UP TO 25% OFF^ 



YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 
QTRS-80 Complete System DISK DRIVES IN STOCK! 






Includes: CPU/ Keyboard, Power Supply, 
Video Monitor, Cassette Recorder, Manual, 
and Game Cassette. 

gLine Printer 
©Mini Disk System 
OC-10 Cassettes 
©Verbatim Diskettes 




ITEM 

Level II— 4k 
Level II— 16k 
Expansion Interface 

Mini Disk Drive 
Centronics 779 Printer 
Centronics 101 Printer 
Anadex DP-8000 Printer 
Memory K1H16K) free installation 
Verbatim Diskettes ea. 
3 
10 

C- 10 Cassettes 5 

25 

Paper (9'/ 2 x 11 fanfold. 
3500 sheets) 



REG. 
PRICE 

$619.00 
$849.00 
$299.00 
$ 49500 
$159900 
$159500 
$1295 00 
$ 149.00 
$ 5 95 
$ 17 89 
$ 5900 
$ 4 95 
$ 24 75 



PMCf 
$575.70 
$789.60 
$278.00 

$ 38500 
$1175.00 
$1400 00 
$ 99500 
$ 98.00 
$ 4 95 
$ 1200 
$ 37.50 
S 450 
$ 1875 



$ 35.00 $ 29.95 



SALE- 



Centronics 730 $850.00 

Same as Line Printer II 



$3626.00 



TRS— 80 MODEL II 

• 64KRAM 

• V2 MEG DISK 

VR Data's 1st Drive $899.00 

ADDITIONAL DISK DRIVE (1ST) $1069 50 

ADDITIONAL DISK DRIVE (2ND + 3RD) $ 540.00 



MINI DISK DRIVES NOW $385 

Over $100 less than Radio Shack's ! 




There are new developments every day- 
write or call for the latest information. 



777 Hendenon Boulevard N-6 
Fohroft Industrial Park 
Folcroft PA 19032 

(215)4615300 "™ 



TOLL FREE 

1-(800) 345-8102 Orders only! 



FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE 



ruiiiliiiiiiiiiiiiiiiiiilMiiiiiTrf 
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>A /oo/c at some interesting 

(and not so interesting) programs. 



REVIEW 



Software Review II 



Rod Hallen 
Road Runner Ranch 
PO Box 73 
Tombstone AZ 85638 



It must be fairly obvious by 
now that the Radio Shack 
TRS-80 is one of the more pop- 
ular, if not the most popular, per- 
sonal computers. It is hard to 
overlook the large number of ad- 
vertisements offering hardware, 
software and newsletters per- 
taining to the TRS-80. 

This is not a review of the 
TRS-80. I have found it to be an 
extremely useful computer and 
feel that it is one of the best 
buys on the market. What I want 
to do here is to look at some of 
the software that is being of- 
fered for it. 

I have assembled here an 
evaluation of all of the TRS-80 
applications software that I 
have at the present time. This 
review will be from the user's 



point of view rather than the pro- 
grammer's. 

The Software 

Name: AUTOK and QEDIT 
Vendor: Discovery Bay Software 
Co., PO Box 464, Townsend WA 
98368 

Price: $15 for both 
Purpose: AUTOK provides an 
automatic keyboard repeat fea- 
ture; QEDIT is a screen editor for 
BASIC program statements 
Documentation: Very good 
Loading: OK— Level 7 
Implementation: AUTOK will 
cause any key that is held down 
for more than half a second to 
repeat itself about eight times 
per second until it is released. 
This is a useful feature that re- 
places the repeat key, which is 
not on the keyboard. 

QEDIT is the TRS-80 BASIC 
text editor that I have been look- 
ing for. I grew up (computerwise) 
with the SOL, which allows you 
to move the cursor to any loca- 
tion on the screen and add, 
change or delete characters as 
required. The remaining text 
opens or closes up as neces- 
sary, without code letters. Level 
II BASIC and other BASICS that 



were written by Microsoft are 
hard-copy-oriented in the sense 
that they were designed to be 
used with a printing terminal in- 
stead of a video screen. 

To edit a line, bring it to the 
screen with LIST, hit CLEAR to 
get into the QEDIT mode and 
use the four arrow keys to posi- 
tion the cursor where you want 
to make changes. To insert you 
just start typing; to delete you 
hit the CLEAR for each letter to 
be eliminated, and then ENTER 
to cause the edited line to be 
entered into the program. By 
using the BREAK key, you can 
abort QEDIT after making 
changes without the changes 
taking effect. I especially like 
its ability to edit line numbers. 
Now you can move lines around 
within a program without hav- 
ing to retype them. 

You cannot use QEDIT on a 
line that is more than 64 char- 
acters long or while the normal 
Level II text editor is in use, but 
these are minor disadvantages. 
Suitability: In Part 1, 1 indicated 
a need for more sophisticated 
applications software. These 
are two very good examples of 
what I had in mind. 



Name: Moving Signboard 
Vendor: Circle Enterprises, PO 
Box 546, Groton CT 06340 
Price: $9.95 

Purpose: To display messages 
Documentation: Very good 
Loading: OK — Level 6 
Implementation: Signboard is a 
machine-language program that 
stores a message and then dis- 
plays it in a horizontal line on 
the screen. The text slowly 
moves from right to left like the 
electric signboard in Times 
Square. A message of up to 1024 
letters is first typed on the 
screen and then stored in mem- 
ory. Next a second message is 
typed on the screen leaving at 
least one horizontal line vacant. 
When Signboard is activated, 
the second message is display- 
ed constantly on the screen 
while the first crawls across any 
chosen line. 

Suitability: While this program 
might have some novelty appeal 
to many personal computer 
owners, I can see much more po- 
tential as a window display for a 
computer store or other busi- 
ness. It is an attention-getter! 

Other software available from 
the same vendor: Day of the 
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Week, File Handling, Loan Pay- 
ment, Prime Numbers, Amway 
Distributor systems and many 
more. 

Name: MON-2 

Vendor: Hubert S. Howe, 14 Lex- 
ington Rd, New City NY 10956 
Price: $20 

Purpose: An assembly-language 
monitor with built-in Z-80 
disassembler 
Documentation: Very good 
Loading: OK— Level 7 

Implementation: MON-2 
satisfies most of the needs of 
the assembly-language pro- 
grammer. It works well and is 
easy to understand and use. A 
block of memory of any size can 
be displayed in either ASCII or 
hex, locations can be changed, 
and programs executed. FIND 
BYTE and FIND WORD features 
allow memory searches for a 
match. The disassembler will 
dump to the screen, to a hard- 
copy device or to cassette tape. 
The resulting tape is then com- 
patible with the Radio Shack 
Editor/Assembler. Zilog Z-80 
mnemonics are used. 

Suitability: This is a very effec- 
tive disassembler. I am not 
using the standard TRS-80 hard- 
copy device, so I had to modify 
the printer output subroutine 
somewhat. This was easy to do 
by letting the disassembler dis- 
assemble and modify itself! If it 
included an assembler that 
wrote object tapes that could be 
read with the SYSTEM com- 
mand, it would be perfect. 

Other software available from 
the same vendor: Life, Level I 
BASIC, Disk Editor/Assembler 
and more. 

Name:OBJREL 
Vendor: Hubert S. Howe 
Price:$10 

Purpose: Object Code Relocator 
Documentation: Very good 
Loading: OK— Level 6 1/2 
Implementation: This relatively 
simple program is designed to 
move a block of object code 
from one memory location to an- 
other. It will change memory 
references within a program as 
long as they are easily discern- 
ible as addresses and fall within 
the boundaries of the program 
being moved. Tables of ad- 
dresses are not changed. 



Suitability: This is another use- 
ful program for the assembly- 
language programmer. It would 
be even better if it were com- 
bined with MON-2 above. 

Name: Step-By-Step 
Vendor: Program Design, Inc., 
11 Idar Court, Greenwich CT 
06830 

Price: $29.95 

Purpose: Teaches how to pro- 
gram a TRS-80 using BASIC 
Documentation: Outstanding 
Loading: OK— Level 6, not crit- 
ical 

Implementation: This is a case 
of a BASIC program that 
teaches BASIC programming. It 



The results are then entered into 
the student's progress chart. 
More comprehensive examin- 
ations are given at the end of 
Lesson 5 and at the end of the 
course. 

Suitability: This is the kind of 
educational programming that 
personal computing needs more 
of. The student (my teenage son) 
learned much more quickly than 
I could have taught him, and at 
his own pace. However, this 
course isn't just for youngsters 
but for anyone who wants to be 
able to program effectively 
using the BASIC language. In a 
household where there isn't any- 
one to do the teaching, this 
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Games are all right 

but I bought my computer 

to help me in my work 

as well as 

to entertain me. 



J» 



starts out with the assumption 
that the student only knows how 
to turn the TRS-80 on. Three cas- 
sette tapes are mounted in the 
cover of a loose-leaf notebook 
that also contains supplemen- 
tary information frames. The 
course is divided into ten two- 
part lessons. From a simple 
PRINT "HI" through arrays and 
graphics to complex programs, 
all of the Level II commands and 
statements are exercised. 

The instruction method con- 
sists of explanation, example, 
trial and testing. Commands 
and statements are presented 
and explained, examples are 
shown both on the screen and in 
the notebook, and then the stu- 
dent is presented with some 
problems to solve using the 
BASIC elements under discus- 
sion. If an incorrect answer is 
given, two more tries are allow- 
ed, and then the correct answer 
is displayed. Each lesson ends 
with a test that is administered 
and scored by the computer. 



course would be especially use- 
ful. I'd like to see a similar 
course for assembly-language 
programming. 

Other software available from 
the same vendor: IQ Builders 
(four different kinds), Memory 
Builder and Story Builder. 

Name: ESP-1 

Vendor: Small System Software, 

PO Box 483, Newbury Park CA 

91320 

Price: $29.95 

Purpose: Editor, assembler, 

monitor and debugger 

Documentation: excellent 

Loading: OK— Level 7 

Implementation: ESP-1 is an old 
program that has been rewritten 
for the TRS-80. That doesn't 
mean that it isn't a good one. 
There seems to be quite a bit of 
interest in assembly-language 
programming the TRS-80. 
Source files are generated with 
ESP-1 using the editor, and each 
line has a line number just like a 
BASIC program. Lines can be in- 



serted or deleted as required. 
The assembler portion of ESP-1 
is a full-blooded assembler with 
all of the standard features. The 
system monitor and debugger 
has over 20 different commands 
to control your TRS-80. These in- 
clude cassette read and write, 
memory display and edit and 
breakpoint features. 
Suitability: One drawback to 
ESP-1 is that the assembler rec- 
ognizes Intel 8080 mnemonics 
instead of Zilog Z-80 mne- 
monics. This is great for the 
8080 programmer moving al- 
ready written programs to the 
TRS-80, but it does restrict the 
person who wants to learn to 
use Z-80 code. 

Other software available from 
the same vendor: Monitor/dis- 
assembler, Monitor, Electric 
Pencil Word Processor, Disk 
Conversion and more. 

Name: SORT-II 

Vendor: Northeast Microwave, 
PO Box 6153, Syracuse NY 
13217 

Price: $19.95 

Purpose: Provide sophisticated 
sorting capability 
Documentation: Excellent 
Loading: OK— Level 7 
Implementation: SORT-II is not 
just a simple sorter. It will sort 
alphanumeric as well as 
numeric data. SORT-II looks at 
data as a series of multi-field 
records. It will handle and sort 
records containing up to 20 
fields and can sort key on any 
five of them. Input can be from 
the keyboard, cassette tape or 
from a merged combination of 
the two. Output can go to the 
screen, to tape or both. A by- 
pass feature allows writing 
directly from the keyboard to 
tape without sorting. 

On entry certain specifica- 
tions—input, output, record size 
and sort keys and tape header 
skip— are set by default, and 
you are given the chance to 
change them. After any mod- 
ifications of the specs, they are 
displayed and you are given 
another chance to correct them. 
Information is also given on how 
to change the default values so 
that SORT-II will automatically 
come up in the configuration 
that you normally use whenever 
it is loaded. The same goes for 
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special input/output routines 
such as printer drivers. 
Suitability: At first I thought that 
I didn't really have any need for a 
sorting program; I didn't seem to 
be doing much sorting. 
However, working with SORT-II 
for a while revealed some inter- 
esting possibilities. For in- 
stance, this is great for main- 
taining a mailing list that can be 
sorted (or searched) by name, 
phone number, ZIP code or 
whatever. How about a com- 
puterized list of your phono- 
graph record library that could 
be sorted by name, composer, 
type of music, performer or loca- 
tion? How about personal 
records, a stamp collection, the 
contents of your pantry or any- 



thing else that you want to keep 
track of and update regularly? 
SORT-II will handle all of these. 

Other software from the same 
vendor: SORT-I, Blackjack Simu- 
lator, Discsort and more. 

Name: Android NIM 
Vendor: 80-NW Publishing Co., 
PO Box 71 1 2, Tacoma WA 98407 
Price: $8 
Purpose:Game 

Documentation: Self-document- 
ing 
Loading: OK— Level 7 

Implementation: This is an 
animated version of the game 
NIM. In the usual game the 
player and the computer take 
turns removing objects from the 
three piles. The one who takes 



the last object loses. In this ver- 
sion the piles of objects are re- 
placed with rows of Androids 
(robots). 

Suitability: I had not intended to 
include games in these reviews 
but I have made an exception 
here because of this program's 
very imaginative use of 
graphics. The Androids turn 
their heads, change the expres- 
sions on their faces and move 
their arms. They even shake 
their heads yes or no to indicate 
a valid or invalid move. This pro- 
gram has value just for its use of 
graphics. 

Conclusions 

There are many useful, well- 
written programs in this group. 



This is the kind of software that I 
feel is needed and the kind that 
will sell. Games are all right but I 
bought my computer to help me 
in my work as well as to enter- 
tain me. 

I have still not indicated 
whether I think the prices of the 
individual programs described 
here are too high for the value re- 
ceived or not. Value will depend 
on the user's interest and needs. 
I do feel that it is worthwhile to 
spend $10, $20 or $30 for a pro- 
gram that I can use if it would 
take me a couple of days or 
more to write something similar 
myself. After all, my time has 
value, too! I think that all of the 
above programs fall into that 
category. ■ 



IF YOU CAN READ, YOU CAN WRITE ! 



80 is mainly written by people like you, not an elite group of intellectuals. A lot of the readers think that it is difficult to write, but it is 
remarkably easy if you sit down and try. Other budding authors think that rejection slips are the rule, at 80 we accept about 70% of 
all submissions. There is a lot to be said for creative writing, including FAME & a small FORTUNE. There is even a helpful leaflet, 
"How to write for 80," available on request. So why not drop us a line and ask if we would like to see your article idea written up, it 
can't hurt to ask. 

Send all correspondence to Jim Perry, Managing Editor, 80 Microcomputing, 80 Magazine Street, Peterborough, NH 03458. 




CREATE YOUR OWN PROGRAMS 

Custom programs are the best way to ensure 
that your computer does what you want. 

"Computer Programing for the Complete Idiot" 
simplifies programing by describing a format that 
shows how to organize BASIC into meaningful 
programs that achieve specific tasks. A Payroll 
Program is used as an example. Detailed instruc- 
tions then show how to apply this process to 
creating original programs. 

This book features the TRS-80 and is an excel- 
lent guide for the beginner with many useful 
references for the advanced programer. 

0NLYJ5.95 • m PAGES 

Please send me copies of "Computer 

Programing for the Complete Idiot" at $5.95 each 
plus $1.00 for shipping. (California residents add 
sales tax of $0.36 per book.) 

□ Check or Money Order Enclosed. 

Charge to my: ! J Master Charge H Visa. 
Card No: 



Exp. 



Name: 
Address: 



DESIGN ENTERPRISES OF SAN FRANCISCO 
Dept. 803. P.O. Box 27677 
San Francisco, CA. 94127 



!!NOW AVAILABLE!! 
I NDEX 

Sequential 

Access 

Method 

* Get and Put Records to Disk File by "KEY" 

* Read File in Key Sequence Without Sorting 

* Delete Records Without Recopying File 

* Add Records to Disk Files in Any Sequence 

* Variable Key Length From 1 to 50 Characters 

BUSINESS APPLICATION ADVANTAGES 

- Improved Disk Utilization 

- Easier Program Development 

- Improved Operating Characteristics 

- Reduce or Eliminate Sorting 

- Improved Performance 



Documentation 

On Diskette $50.00 



ISAM SUBROUTINES 
ISAM UTILITIES 

- PLUS - Free Mailing List Sample Application 

Add 6% Sales Tax for California Orders 



TRS-80 MODEL I & II SOFTWARE FROM: 

Johnson Associates -or- 24 Hour Order Line 
P.O. Box 1 402M For Bank Card Sales 

Redding, C A 96001 (91 6) 221 -0740 

WRITE FOR FREE CATALOG ^. 8 5 



3EY1 




5V»" Diskettes 

3M-744-0 3.15 2.95 2.85 

Verbatim 525-01 2.65 2.45 2.30 

8" Diskettes 

3M-740 3.05 2.85 2.75 

8" Double Density 

3M-741 4.15 3.95 3.80 

Diskette Storage Pages 10/3.95 
Plastic Library Cases 5" -1.95 8" -2.85 

CASSETTE TAPES- Agfa PE 611 

Premium quality in superior 5 screw housing. 

C-10 10/5.65 50/25.00 100/48.00 
C-20 10/6.90 50/30.00 100/57.00 

TRS-80 Adventures by Scott Adams 
Machine Language Classics for 16K. 
Seven Adventures currently available. 
SALE! $12.90 each, 3 for $35.00. 

NEW SARGON II Chess (TRS-80 cassette) 
regular price $29.95 — our price $24.90 

Add $1 per order tor shipping. We pay 
balance (UPS surface) on all prepaid orders. 
"TRS-80 is a registered trademark of TANDY CORP." 
A B COMPUTERS 
115 E. STUMP RD. 
MONTGOMERYVILLE, PA. 18936 
(215)699-8386 ^ 81 

WRITE FOR COMPLETE CATALOG 
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Cylon - L IV 




$7.50 


Payroll Disk - TSE 


$59.95 


Animated Hangman - L IV 


7.50 


Checkers Disk - TSE 


24.95 


Space Battle CS - L IV 




14.95 


Personal Finance - TSE 


9.95 


Level IV Graphics CS- 


L IV 


14.95 


GSF - RACT 


24.95 


Typing 1 - L IV 




15.00 


Remodel & Proload - RACT 


34.95 


Typing II - L IV 




15.00 


Remodel - RACT 


24.95 


Space Battle Disk - L IV 


19.95 


Dosort - RACT 


34.95 


Typing 1 & II - L IV 




22.50 


Comproc - RACT 


1 1.97 


Warfare 1 - TSE 




7.95 


Infinite Basic - RACT 


49.95 


Final Approach - L IV 




10.00 


Infinite Basic - RACT 


29.95 


Cribbage - TSE 




7.95 


Copy System - RACT 


14.95 


Tycoon - TSE 




7.95 


Autok/Qedit - DISC 


14.95 


Concentration - TSE 




7.95 


Autok/Qedit Sk - Discovery Bay 


19.95 


Amazin Maze - TSE 




7.95 


Morse Code - Discovery Bay 


14.95 


Time Bomb - TSE 




4.95 


Win 21 - Discovery Bay 


19.00 


9 Games/Pre School - 


TSE 


9.95 


Gomoco - Discovery Bay 


15.00 


Slalom - TSE 




7.95 


Level 1 - Apparat 


15.00 


Ten Pin - TSE 




7.95 


New Dos - Apparat 


49.00 


Endzone- TSE 




7.95 


New Dos + ■ Apparat 


99.00 


Star Trek 3.4 - TSE 




14.95 


KVP - L. Micklus 


29.95 


Adventure Mission IM - 


TSE 


14.95 


KVP-232 - L. Micklus 


29.95 


Dog Star - TSE 




9.95 


Library 100 - TBS 


49.95 


Safari - TSE 




7,95 


Electric Pencil Cass. - Shay 


99.00 


Treasure Hunt - TSE 




7.95 


Electric Pencil Disk - Shay 


150.00 


Round the Horn - TSE 




9.95 


Snake Eggs/SND - 80US 


14.95 


Pork Barrel - TSE 




9.95 


Android Nim/SND - 80US 


14.95 


Kamikaze - TSE 




7.95 


Life Two/SND - 80US 


14.95 


ST80D - TSE 




79.00 


Bee Wary - 80US 


14.95 


Advance Personal Finance - TSE 


24.95 


Owl Tree W/S - 80US 


9.95 


Atlantic Balloon - TSE 




9.95 


Great Race W/S - 80US 


9.95 


Tarot Cards - TSE 




9.95 


Lying Chimps - 80US 


9.95 


Ham Radio - TSE 




14.95 


Concentration W/S - 80US 


9.95 


Breakaway - TSE 




5.95 


Scrabble W/S - 80US 


9.95 


X-Wing Fighter - TSE 




9.95 


Level III Basic - Micr. 


49.95 


Simple Simon - TSE 




4.95 


Micropoly - DP. 


7.50 


Sinkum - TSE 




4.95 


Airaid - SSS SPECIAL 10.00 


Educational Assistant 


TSE 


9.95 


Barricade - SSS SPECIAL 10.00 


Home Financial - TSE 




9.95 


RSM-2 - SSS 


26.95 


Math Drill - TSE 




4.95 


RSM-2D - SSS 


29.95 


Object System - TSE 




9.95 


DCV-1 - SSS 


9.95 


Text 80 Disk - TSE 




59.95 


Basic P1 - SSS 


14.95 



^ 



Sargon - Hayd. 19.95 

Sargon II - Hayd. 29.95 

Poker Pete - Qual. 9.95 

Fastgammon - Qual. 19.95 

Fastgammon Disk - Qual. 19.95 

Advent Cass - Adve. 14.95 

Advent 2 Cass - Adve. 14.95 

Advent 3 Cass - Adve. 14.95 

Advent 4 Cass - Adve. 14.95 

Advent 5 Cass - Adve. 14.95 

Advent 6 Cass - Adve. 14.95 

Advent 7 Cass - Adve. 14.95 

Advent 8 Cass - Adve. 14.95 

Advent 10 Cass - Adve. 5.95 

Advent 1 &2 Disk - Adve. 24.95 

Advent 3&4 Disk - Adve. 24.95 

Advent 5.6&7 Disk - Adve. 39.95 

Advent 8 Disk - Adve. 19.95 

Bowlstats ■ RLS 29.95 

Forth Disk - Mill. 64.95 

Primmer - Mill. 15.00 

Space War- Mill. 9.95 

Starfleet Orion- Asim. 19.95 

Invasion Orion - Asim. 19.95 

Temple of Apsh - Asim. 24.95 

Misosys Tape U - Aero. 14.95 

Misosys Disass - Aero. 19.95 

System Savers - Aero. 14.95 

Opera Theater - Aero. 9.95 

Disk Utility - Aero. 19.95 

Video Pager - Aero. 9.95 

Tshort - Web. 9.95 

Wordo - Micr. 14.95 

Stock Exchange - Micr, 1 5.95 

Whereami - Micr. 10.95 

Othello - L IV 9.95 

Invaders w/sound - L IV 14.95 

Creature Tic-Tac-Toe 7.50 

Creature Tic-Tac-Toe w/ sound 9.95 

XREF Cass - L. Micklus 19.95 

Renumber Cass - L Micklus 7.95 



LEVEL IV PRODUCTS, INC. - 

32238 Schoolcraft . Livonia, MI 48154 .313-525-6200 outside Michigan 1-800-521-3305 

10% Off All Software Listed 

If you don't see what you want call, find out why! We carry nothing but the BEST. We also sell TRS-80* 1 0% off 

list price. 
We ship C.O.D. - Add $1.50 for shipping and handling Send 25C for Catalog 

* Product of Tandy Corporation 







iS Reader Service — see page 131 



80 Microcomputing, February 1980 • 61 



HARDWARE 



Get rid of the fuzzy edges on the 

characters and make your monitor electrically safe. 



Video Tune-u 



David F. Miller 
7462 Lawler Ave. 
Niles IL 60648 



The video display used with 
the TRS-80 microcomputer 
(as it comes from Radio Shack) 
is a modified RCA KCS-201K 
monochrome TV chassis. The 
tuner, as well as the rf and if 
stages, has been removed, and 
the video stages have under- 
gone substantial modification 
to improve the set's bandwidth 
and to enable the transformer- 
less chassis to be safely inter- 
faced to the computer (via an op- 
toisolator). 

The overall performance of 
this scheme is adequate for the 
average purchaser of the 



system, but improvements are 
possible for the knowledgeable 
TRS-80 hobbyist. These im- 
provements require cutting into 
the existing circuitry, and even a 
bit of experimentation, but the 
rewards are well worth it for the 
technically able. 

Modifications 

The first modification has to 
do with the installation of a 120 
V ac to 120 V ac isolation trans- 
former in the input power cir- 
cuitry of the video display. The 
addition of this component 
makes the display considerably 
safer to work in and around, and 
also makes it more adaptable to 
standard troubleshooting 
techniques using grounded test 
equipment (if and when that 




ON -OFF 
<\j> o^o 



jvaclfjj. 




M " 



Fig. 1. Triad N-68X transformer available from Jameco Electronics, 
1020 Howard Ave., San Carlos CA 94070. 




Photo 1. The physical placement of the Triad N-68X line isolation 
transformer within the video display cabinet of the TRS-80. 



need arises). 

Fig. 1 schematically shows 
the video display input power 
circuitry before and after the 
transformer installation. The 
isolation transformer itself is 
physically located in the open 
area to the left of the chassis 
and picture tube (when viewed 
from the rear). Installed in this 
location, the transformer's mag- 
netic field does not affect the 
linearity of the display or cause 
any other undesirable side ef- 
fects. 

If you decide not to install the 
isolation transformer, be ex- 
tremely careful not to come in 
contact with the display chassis 
anytime it is plugged into the 



120 V ac line. This is a "hot 
chassis" set, which means that 
you have a 50-50 chance of hav- 
ing full line voltage on the metal 
chassis anytime the unit is con- 
nected to the wall outlet! 

The second modification will 
require perhaps a bit more effort 
and a little experimentation on 
your part. The focus electrode of 
the 12YBNP4 picture tube (pin 7) 
is normally tied to chassis com- 
mon in production-run TV sets, 
and this procedure usually re- 
sults in reasonably good overall 
picture focus (depending on the 
parameter of the individual pic- 
ture tube). There is generally 
room for some improvement, 
however. 
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Build your own microcomputer 

as you learn 
computer technology at home. 



New from NRI! 

The First Interdisciplinary 

Home Study Course Ever Offered 

As the microprocessor revolutionizes 
the computer world and microcomputers appear 
almost everywhere, NRI brings you a new, con- 
venient, and effective way to keep up with this 
expanding technology. It's NRI's courses in 
Microcomputers and Microprocessors, created 
and designed exclusively for learning at home 
in your spare time. 

Designed for the New Breed 
of Computer Technician 

It's no longer enough to be just a pro- 
grammer or technician. With microcomputers 
moving into the fabric of our lives as low-cost, 
easily available tools for business and home, 
both the programmer and technician must 
become total professionals. With practical 
knowledge of hardware, the programmer can 
design simpler, more effective programs. And 
with advanced programming skills, the tech- 
nician can test and debug systems quickly and 
easily. The NRI course gives you simultaneous 
training in both skills. . .makes you one of this 
rare new breed. 

Build Microcomputer, 
Test Instruments 

NRI goes far beyond book learning to give 
you practical, "hands-on" experience. As you 
learn, you actually assemble NRI's designed- 
for-learning microcomputer. It performs like 
the finest of its kind, and features both assembly 
and basic language capabilities. 

Every assembly step's a learning step. 
Using the NRI Discovery Lab® plus the NRI 
transistorized volt-ohm meter and CMOS digital 
frequency counter you also build, you perform 
meaningful experiments throughout your 
course. . .trace circuitry, interface components, 





introduce and correct problems, design your 
own programs, and more. 

The Proven Way to Learn 
at Home 

You don't have to worry with travel, classes, 
or time lost from work when you learn the NRI 
way. As they have for more than 60 years of teach- 
ing technical subjects, NRI brings the material 
to you. You study in your spare time, at your 
convenience, using "bite-size" lessons that 
program material into logical segments for easier 
assimilation. You perform experiments and build 
equipment using kits we supply. And your per- 
sonal NRI instructor is always available for con- 
sultation should you have questions or problems. 
Over a million students have already shown 
the effectiveness of NRI r— "■ — ■" — 
training. " 

Choice of 
Courses 

Several courses 
are available, depending 
upon your needs and 
background. NRI's 
Master Course in Micro- 
computers and Micro- 
processors starts with 
the fundamentals, 
explores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 
The Advanced Course, 
for students already 



versed in digital electronics, concentrates on 
software and the world of the microprocessor 
and microcomputer. In both courses, you build 
all instruments and your own computer. 

Send for Free Catalog. . . 
No Salesman Will Call 

Get the details on these exciting new 
courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, DC. 20016. 




NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, DC. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 



D Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Ucenses • Aircraft, 
Mobile, Marine Electronics 

□ CB Specialists Course 
D Amateur Radio • Basic and Advanced 



^«-r* 




All career courses 
approved under Gl Bill 
D Check for details. 



D Digital Electronics • Electronic 

Technology • Basic Electronics 
D Small Engine Repair 
□ Electrical Appliance Servicing 
D Automotive Mechanics 
Q Auto Air Conditioning 
D Air Conditioning, Refrigeration. & Heating 

Including Solar Technology 



(Please Print) 



City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 1 79-020 
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The focus electrode can have 
anywhere from -300 V dc to 
+ 300 V dc applied to it and still 
remain within manufacturer's 
specifications. The KCS-201K 
chassis does not provide for 
selectable focus voltage tap-off 
points (as some sets do), so you 
must provide for them yourself if 
you wish to see if any improve- 
ment in this area is possible. 

It's not as bad as it sounds; in 
fact, it's harder to explain it than 
it is to actually do, so at this 
point you might take a look at 
Fig. 2 for an idea of what must 
be done. 

The two circuits shown in Fig. 
2 are positive (Fig. 2a) and neg- 
ative (Fig. 2b) voltage doubler 



circuits. These two circuits will 
output approximately 300 V dc 
with 120 V ac input. The reason 
for this is that the capacitors 
charge to the peak of the 120 V 
ac root mean square (RMS) line 
voltage, which is actually 150 V 
ac peak. The doubler then mul- 
tiplies this value by two and out- 
puts the 300 V dc figure. 

The current requirements for 
the focus electrode are very low, 
so the capacitor values and their 
physical sizes can be kept rela- 
tively small. 

Whether your particular video 
display will require a positive or 
a negative potential, and at 
what exact value, will have to be 
determined experimentally by 
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Photo 2. The terminal strip used to mount the voltage doubler com- 
ponents. It is mounted on the existing power terminal strip just 
below the picture tube neck in the TRS-80 video display. 



Fig. 2. Circuit modification. 



you. The purpose of this article 
is to help guide you to that point. 
In the case of my own video dis- 
play, a value of + 300 Vdc yields 
optimum focus. 

To determine the require- 
ments of your own display, con- 
struct the circuits in Fig. 2 one at 
a time (in breadboard fashion) 
and vary the 1 megOhm poten- 
tiometer while observing the ef- 
fect that it has on the sharpness 
of the characters on the video 
display. You should, of course, 
have your computer connected 
to the display in the normal 
fashion and look for the best 
focus on the individual scan 



lines. Take your time at this and 
avoid contacting any exposed 
high potentials. 

When you have determined 
the correct polarity and value of 
focus voltage needed, simply re- 
move the potentiometer and 
measure the final values on 
either side of the slider with an 
Ohmmeter, substituting fixed 
resistors of the same value in 
the final circuit. 

Now simply install the proper 
doubler on a separate terminal 
strip located at a convenient 
point on the chassis and get set 
to enjoy a sharper picture. Your 
eyes will be forever grateful! ■ 
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TRS-80 ©TAPE DIGITIZER 


ALSO AVAILABLE WITHOUT 

CASStrrt HkMoit. 

ON/OFF SWITCH FOR 

$54.95 




Used by the 


/'' "»»,.. ^b 


U.S. Coast 
Guard and 
U.S. Navy 




-ELIMINATES CASSETTE 
-SYSTEM- TAPES! 


CONTROL SETTING! 
-MAKES PERFECT COPIES 


<^\## 


WITHOUT USING COM- 
PUTER. DIGITIZED TO EX 
ACT REPLICA OF TR80's 




HUM NOISE AND OTHER 




MINOR DROPOUTS 


• "GOOD DATA "WOK * TOR HASH.) 


ALLOWS MANUAL OR COM 


H)H l.tmii PROGRAM AMtOATA IOAOS 


•FEED YOUR CASSETTE TO 

FEED YOUR COMPUTER 
THE EXACT DIGITAL 


'i—Hlsl 


MAKING A COPY AT THE 
COMPLETELY COMPATIBLE 


24-hour phone r^^^pMB 
OUT) 887-7237 Wn 


WITH LEVEL 1 AND II 


FOKfSIHI.U.t lUHIKXIAWM 



22 MHz MONITORS! 



NEW 

S99 




12 INCH 

GRAPHICS 

QUALITY 

SOLID STATE 22 MHz MONITORS: OEM labietop style. 
B&W P4 CRT. Accepts separate video and TTL level honz & 
vert syncs Any sweep 10-20 KHz 110 VAC Simple TRS-80 
lookup Supurb resolution, bandwidth 10 Hz-22 MHz With lull 
mainl manual, timing, schematics. TRS-80 hookup, parts lists. 
Used, luily checked, very clean no burns $77 New. checked . S99 

TOUCHTONE DECODERS: Telans Collins 7640-01. single 
12V DIP contains complele analog filtering. Collins digital counter 
type 16 tone decoder Hook up to 12V S3 58 MHz color burst xtal. 
run audio in. get 2 of 8 or 4-bit hex out Current OEM list price is 
$125. Brand new w/crystal & full manual $66 

S-100 CORE SALE: Brand new. tested Ampex core See 
article 'ITS TIME FOR CORE' (9/79 Kilobaud p 34) which 
describes a simple interlace between this core and an S-100 
machine But ignore the prices in the article! Sale priced, including 
documentation pkg and schematics 16K $230 8K $99 

AMPEX 29 MEGABYTE DISK DRIVES: Orand new 
commercial 20 surface disk drives at a fraction of Iheir OEM cost. 
Model OM312. full size console type units. 2.5 MHz data rate with 
the best written technical manual we've ever seen II you enjoy 
interface design this is the bargain you've been waiting tor . $1600 

TERMS: UPS included except DM31 2s SASE or call for lull spec 
sheets on any item UPS COD welcome, add $1.25 VISA & MC 
14%. NJ add sales tax. Everything guaranteed Immediate 
shipment or immediate relund Phone orders and questions are 
welcome 



ELECTRAVALUE 

P O SOX 157-L 

MORRIS PLAINS, NJ 07960 



NDUSTRIAL 



Phone orders 
are welcome 
201/267-1117 
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TRS-80® BUSINESS SOFTWARE 
for Model I & Model II 

CP/M® and CBAS1C® based software 
oriented toward business applications. 

FEATURING 

Model I CP/M (sel. 1.5) $ 1 50.00 

Model II CP/M (rel. 2.0) 250.00 

APH (Automated Patient History) 1 75.00 

DOWNLOAD program 95.00 

RESIDENTIAL PROPERTY ANALYSIS 
system 300.00 

The Genuine Article: 
Osborne & Assoc. CBASIC source programs — 

O&A Payroll w/Cost Accounting $250.00 

O&A Accts. Rec./Accts. Payable . . . 250.00 
O&A General Ledger w/Cash Journal. 250.00 

I O&A CBASIC books for above (each) .... 1 5.00 

s 

| Send 3CK SASE for CP/M Users Group software 
list & free "CP/M Primer". 

" TRS-80 is a registered trademark of Radio Shack, a Tandy company 
■ CP/M is a registered trademark of Digital Research 
" CBASIC is a registered trademark of Software Systems 




(714)848-1922 
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8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH CALIFORNIA 92647 




GIVE YOUR TRS-80 MICROCOMPUTER 
WHAT IT DESERVES 



All tapes $10.00 each, on cassette. 

C.O.D. orders accepted 

Choose Level I or II. 

A television station in Florida chose our Biotorecast program (catalog # 
CS-1) to use in a special news broadcast during the November 1978 state- 
wide political elections. Many think ours is the best biorhythm program ever 
written And it loads and executes in less than 4K' 

One customer is using our Orbit programs (catalog # CS-2) to help him in 
the weather satellite work he does for the Air Force 

Recreation centers, schools, businesses, doctors, and housewives are 
using our Lend Qui program Lend Out i,ca\a\OQ #CS-7) keeps track of things 
loaned out to people Its high utility, together with its many features and 
ease of use. have made it a best seller 

And speaking of best sellers . 

Our Turkey Buzzard game (catalog # GT-4) has made an even bigger 
splash than we expected It is a game that has everything a detailed 
scenario, character animation, and a general arcade style It's chocked full 
of dangers and comic pitfalls No wonder there are those who say it may be 
the most successful work ever to combine a continually changing plot with 
all TRS-80 graphics capabilities Already it is becoming a classic among 
classics. 

All of the above programs will execute in less than 4K RAM' You can't get 
those programs from any other company We invented them and only we 
own the rights to them. Sure you can buy one of those cheap software 
library' deals, but most of the programs they feature can be found in books 
Books you can check out from your public library for nothing 

So for something truly different for your computer, look to the creative 
software company Send $ASE to receive the product list faster. 

TRS-80 is a trademark of tha Radio Shack Division ot the Tandy Corporation with which wa ara not affiliated. 



1-803-472-2083 



6 Mill St. 



Compuirex 



PO Box 536 Inman SC 29349 



TRS MOD I and MOD II PROGRAMS FROM l-RACET computes^ 



oo BASIC tor Level II and Disk Systems $49.95 

Full MATRIX Functions -30 BASIC commands!! 
Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
including strings. Common subroutine calls. 

Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. Includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected! ! 

oo BUSINESS (Requires Infinite BASIC) $29.95 

20 Business oriented functions including: 
Printer Automatic Pagination with headers and footers! 
Packed Decimal Arithmetic ( + ,-,*,/) 127 digits! 
Binary array searched and hash code generator! 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 

New Products Jan/Feb! We answer reader response inquiries! ! 

ATTN/ System Houses - We license usage of our routines! 

TRS Add-On OEM's - Direct BASIC commands tailored 
for your hardware. 



REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 

RENUMBER any portion or all of BASIC program. Line references 

adjusted. 

MOVE any portion of a BASIC program from one location to 

another. 

DELETE lines or ranges of lines while using the utility. 

MERGE all or any portion of a program from tape. (Load lines 

300-500 from your tape to existing program at line 1000 with 

renumbering on the way in!) 

SAVE combined/merged programs, or any portion to tape with 

VERIFY. 

COPSYS Copy Systems Tapes (Editor/Assembler Format) $14.95 

GSF (16, 32, or 48K) $24.95 

18 Machine language routines using 'USR' calls. Includes RACET 
sorts, array handling, and fast lines and scrolls. 

DOSORT (Specify 32 or 48K - 2 disk minimum) $34.95 

Sort/Merge multi-diskette sequential files. Multiple keys and 
variables. Includes GSF - machine language sorts, comparators 
and string handling. 

MOD II SUPPORT 

RACET is supporting the MOD li!! 

Call or write for current information! We have a MOD II Superzap 

and other assembly language tools! 

Ask your dealer if he carries our products! 

DEALERS! We will work with you directly or through our 

distributors. 



CHECK, VISA, M/C, C.O.D. • Calif. Residents add 6% • Telephone Orders Accepted (714) 637-5016 

WHEN ORDERING PLEASE ADVISE PUBLICATION SOURCE 



£■ RACET COMPUTES -t| 
702 Palmdale, Orange CA 92665 ^<n 



(X Reader Service — see page 131 
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REVIEW 



Why pay for the Radio Shack disk 

drives when you can add your own — cheaper. 



Percom Disk Drives 



David Buffington & 

Cindy Wagner 

do Lerch's R.V. Center 

South Main & Charles Streets 

Lewistown PA 17044 



On one hand, our TRS-80 has 
served us well at our travel 
trailer sales center, handling 
two major functions: Calculat- 
ing price quotes for customers 



and keeping our daily cash and 
sales records. 

The TRS-80 has carried out 
these tasks day after day in a 
harsh environment with saw- 
dust in the air and a five horse- 
power air compressor on the 
same line; seven days a week 
often twenty-four hours a day. 
The only hardware failure that 
we've experienced was a video 
display failure. Yet we were 
back in operation the next day. 



100 


DEF FIELD #1, 4 AS BF$, 4 AS 


PY$, 4 AS 


CH$, 


4 AS 


NB$ 


110 


INPUT'OLD BALANCE"; OB 










120 


LSET BF$=MKS$(OB) 










130 


INPUT"PAYMENTS"; P 










140 


LSET PY$=MKS$(P) 










150 


INPUT"CHARGES"; C 










160 


LSET CHS=MKS$(C) 










170 


NB-OB-P+C 










180 


LSET NB$=MKS$(NB) 










190 


PUT#1, DS DS- drive and sector 








Fig. 1. To store a balance forward 
new balance using a field buffer: 


Payments 


, charges and 



For a "hobby" computer, that is 
an impressive performance. 

A Weak Link 

On theother hand, one incred- 
ibly weak link in the TRS-80 sys- 
tem is the tape recorder. First, 
even at the faster Level II baud 
rate, data transfer to and from 
cassettes was slow. The daily 
books program took over five 
minutes to load. 

Also, the slow rate inhibited 
the general ledger program 
which handles large amounts of 
data. Such tape data loads 
could run thirty minutes or more 
making the program impracti- 
cal. 

More severe than the speed 
problem was its reliability. Long 
program loads were often filled 
with errors which caused the 
program to crash midway 
through its operation. Further- 
more, even short data loads had 
to be repeated again and again 
to get the proper data into the 
computer. Frequent head clean- 
ing and using the best quality 
tapes we could buy helped little. 



The night we loaded the daily 
books program six times con- 
vinced us that something had to 
be done. 

The speed and reliability of a 
disk drive seemed to be the an- 
swer, but frankly, Radio Shack 
didn't stand up to the competi- 
tion. 

The Radio Shack drive re- 
corded on thirty-five tracks (10 
sectors/track), while most com- 
petitors recorded on forty tracks 
(10 sectors/track). The track-to- 
track stepping time of the Radio 
Shack drive, a major factor in de- 
termining speed, was double 
that of some competitors. To 
compound matters, the Radio 
Shack drive cost $50 to $150 
more than the others, while 
dealers were quoting four, six, 
or more months delivery time. 

But the clincher was TRSDOS, 
Radio Shack's disk operating 
software. After mastering Level 
I and Level II in a fairly short 
time, the TRSDOS manual 
floored us. The entire system 
seems more complex than nec- 
essary to handle our needs. 
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However, we did decipher the 
part of the manual that said that 
a diskette containing TRSDOS 
must be in one drive at all times. 
This cuts the storage capacity 
of a single drive and we could 
not afford dual drives. 

Worse than that were the re- 
ports of TRSDOS's lack of reli- 
ability. The fact that several 
firms were selling patches to 
make TRSDOS work properly 
disturbed us. 

Whose Disk Drive 

But then, whose disk drive 
and whose software do we 
choose? There were several. We 
hunted for one that had shown 
both hardware and software 
success with other computer 
systems, a firm able to back up 
their product. We kept reading 
ads and articles until we came 
up with a name. 

Percom Data Company's 
TFD-100 drive offered forty-track 
operation, 20 millisecond track- 
to-track stepping time and re- 
corded on both sides of a disk- 
ette without punching extra 
holes. The price was about $75 
less than Radio Shack's, de- 
pending on the connecting 
cable ordered and delivery time 
was set at four to six weeks! 

Best of all, Percom offered its 
own disk software, MicroDOS, 
which could be loaded into 
memory leaving the entire disk 
free for data and program 
storage. 

We ordered one TFD-100 drive 
($399), a two drive cable ($30) to 
allow for future expansion and 
MicroDOS ($30). 

In two weeks we had a copy of 
MicroDOS. The manual was a 
loose leaf mimeographed affair, 
but it seemed clear, something 
that the TRSDOS manual isn't. 

Essentially, MicroDOS is a 
straightforward system for stor- 



ing data and programs. There 
are no disk directories, pass- 
words or clock functions as with 
TRSDOS. However, it does sup- 
port the range of commands and 
statements necessary to get the 
job done. Furthermore, Micro- 
DOS is completely resident in 
less than 7K of memory. 

MicroDOS is highlighted by 
the following commands and 
statements: 

LOAD, SAVE & MERGE: These 
three commands allow you to 
store (SAVE) programs on disk- 
ettes, to retrieve (LOAD) pro- 
grams from diskettes and to 
combine (MERGE) several pro- 
grams and subroutines. 

DEF FIELD #N, N1 AS A$, N2 
AS B$: This statement sets up a 
field buffer, the key to disk data 
storage. MicroDOS allows four 
buffers with up to 255 charac- 
ters in each. 

LSET or RSET A$ = B$: These 
statements are used to move 
data into the buffer either by left 
justifying the data within the 
field or by right justifying the 
data. 

PUT and GET: These state- 
ments either read (GET) or store 
(PUT) data in individual diskette 
sectors. 

MKI$(I), MKS$(S), & MKD$(D): 
These statements convert inte- 
gers, single precision and dou- 
ble precision values into strings 
of two, four and eight bytes re- 
spectively. This is necessary 
since only string data can be 
placed into a buffer. 

CVI(I$), CVS(S$), &CVD(D$): 
These statements perform the 
reverse function of the above. 

Swift Response 

There is much more to Micro- 
DOS, but these are the building 
blocks of the system. Yet, how 
do you put them all together? 
The manual is not complete in 



100 GET#1, DS 




110 DEF FIELD #1, 4 AS BF$, 4 AS PY$, 4 AS CH$, 


4 AS NB$ 


120 PRINT"BALANCE FORWARD"; CVS(BF$) 




130 PRINT"PAYMENTS"; CVS(PY$) 




140 PRINT"CHARGES"; CVS(CH$) 




150 PRINT"NEW BALANCE"; CVS(NB$) 




Fig. 2. To read that data back: 





this area and being novices we 
could not figure it out. So a letter 
full of questions was sent to Per- 
com. 

Not long afterwards we re- 
ceived a reply from Percom. It 
was a handwritten response 
from James Stutsman, author of 
MicroDOS. He answered my 
questions and gave examples of 
MicroDOS programming. For in- 
stance, Fig. 1 shows how to use 
field buffers to store four data 
items while Fig. 2 shows how to 
retrieve them. Armed with this 
information we converted our 
programs to disk data storage 
even before the drive itself ar- 
rived. 

When the drive did arrive, six 
weeks after ordering it, we were 
ready to go. There was some 
minor assembly required to get 
the drive and cable together. A 
few minutes after opening the 
box we had everything plugged 
in. It is important to remember 
that once you have the RS Ex- 
pansion Interface, which is nec- 
essary with any drive, you can- 
not simply press a button to turn 
on your TRS-80. First, turn on 
everything except the keyboard. 
Then, hold down the BREAK key 
and press the keyboard on/off 
button. Failure to do that will re- 
sult in a screen full of garbage. 

Now MicroDOS can be loaded. 
Insert the diskette into the drive 
with the long oval cutout going 
into the drive first. Close the 
drive door and press the RESET 
button on the keyboard. Micro- 
DOS will then load itself and, if 
you are using the MicroDOS sys- 
tem diskette provided by Per- 
com, a four program menu will 
be displayed. These programs 
are not part of MicroDOS and 
should be cleared out of mem- 
ory in normal use. However, they 
are provided as examples of 
what MicroDOS can do. 

One is a file management pro- 
gram which shows how complex 
disk systems like TRSDOS can 
be emulated by MicroDOS. An- 
other tests the operation of the 
disk system. The third is the Per- 
com 5Va Inch Notebook. This 
program allows you to enter 
pages of information, to leaf 
through them and to index the 
pages in a table of contents. 

The notebook comes pre- 
loaded with sample pages con- 



cerning MicroDOS statements. 
These pages contain useful in- 
formation on MicroDOS missing 
from the manual, including in- 
formation on special functions 
such as INSTR, used to pick out 
a string within a string and DEF 
FN, used to create user-defined 
functions. These are not even 
mentioned in the manual. 

However, the remaining pro- 
gram is the most important. The 
Disk Utilities program allows the 
user to call up functions like: 

FORMAT: This is used to 
write the necessary control and 
timing information onto a blank 
diskette. 

BACKUP and COPY: These 
two functions are used to pro- 
duce copies of all or part of a 
diskette. Notably these func- 
tions did not work with our ver- 
sion of MicroDOS. All that I 
could get out of them were "Out 
of memory" errors. The problem 
is a typing flaw in the program it- 
self. If you run into this problem, 
edit line 100, changing 300 to 
500 in the second statement. 
(Thanks to Jim Stutsman for 
that fix.) 

FREE: This determines the 
number of blank sectors on a 
diskette. 

VERIFY: This checks a disk- 
ette for defective sectors. 

ERASE: With this you can 
erase all or part of a diskette. 

DUMP: This function allows 
you to display the contents of a 
single sector. This is very useful 
in debugging programs. 

The bottom line with any sys- 
tem is how it operates. Our con- 
verted programs ran with only 
minor debugging and our disk 
based general ledger program is 
well on its way. We have had no 
hardware problems at all, but we 
have had many software ques- 
tions. 

Percom and Mr. Stutsman 
have been happy to answer 
them all. However, they ask that 
you write and not call in your 
questions. 

In short, we have been very 
pleased with Percom, their drive 
and their software. The only 
lingering problem is the Micro- 
DOS manual which is clear but 
incomplete. However, Percom 
has promised a new manual, the 
perfect addition to a fine disk 
system. ■ 
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UTILITY 



Modify your RSM-1 or other monitor. 



CLOAD Machine Language 



Mark A. Schimelman, M.D. 
255 Townhouse 
Hershey PA 17033 



Machine-language moni- 
tors, such as T-BUG (Ra- 
dio Shack) and RSM-1 (Small 
System Software), have been 
created for Radio Shack-based 
computers to allow machine- 
language programming. These 
monitors each possess features 
that are desirable in a monitor. 
I purchased RSM-1 because 
of the extensive command table 
and its ease of implementation, 
but it did have deficiencies. For 
instance, there is no command 
to allow display of the micro- 
processor registers when you're 
debugging programs. Also, the 
monitor does not permit the 
production of machine-lan- 
guage tapes that can be loaded 
and run directly from BASIC 
(via CLOAD). 

The Routines 

Therefore, I embarked on a 
project to develop routines that 
(1) display registers in a format 
that could be included in the 
monitor and (2) produce tapes 
that were CLOAD readable. This 
would let me modify RSM-1 or 



develop self-loading machine- 
language programs that did not 
require monitor support to be 
loaded or run. The results of my 
work are shown in Listings 1 
and 2. 

The register display routine 
(Listing 1) pushes values from 
each register onto the stack in 
two iterations. One iteration is 
used to feed values to the out- 
put routine (48A7 to 48B3), while 
the second is used to restore 
the computer's environment to 
that which existed before the 
command was given. 

A title string is defined and 
output to delineate each regis- 
ter's contents. The routine calls 
up a number of RSM-1 subrou- 
tines to save memory space. 
The routine as shown is located 
at 4880 and uses 108 bytes. I de- 
fine this routine as command 
letter P by placing 50 80 48 at 
location 440D-440F in the RSM 
command table. 

Now the next problem was 
how to write my modified RSM-1 
monitor to tape so that it could 
be preserved as is for future 
use. After consulting with Jim 
Orleff, a member of the TRS-80 
Users Group of Onalaska Wl 
who provided the Radio Shack 
BASIC Cassette ON and CSAVE 
ON routine locations (Listing 
2a), and Tom Nussmeyer, the 
creator of RSM-1, who provided 



the CLOAD tape format (Listing 
2b), I realized that CLOAD tapes 
could be easily made if RSM-1 
were relocated to a different 
RAM address. 

This is necessary because 
CLOAD readable tapes must 
have two features: 

(1) The tape leader must have 
an A5 sync byte plus two start 
address bytes and two end ad- 
dress bytes after at least 128 
00s (NOPs). 

(2) The tape as it is fed in must 
fill location 41 FE-41 FF with the 
address of the program's entry 
point. 



This was easy for me since I 
had already relocated RSM-1 to 
3000-37FF and burned it into 
PROM at the unused addresses. 

So, all you have to do is set 
the starting address of the pro- 
gram at 41 FE and load these 
first two bytes with the entry 
point address, then the next 
two bytes with the end address. 
The routines in Listing 2 will au- 
tomatically provide the tape 
leader and sync byte. 

An alternate method for pro- 
ducing these tapes that does 
not require RSM-1 relocation is 
accomplished by writing the 



4880 


FD 


E5 


PUSH IY 


48B6 D1 POP DE' 


82 


DD 


E5 


PUSH IX 


B7 E1 POP HL' 


84 


E5 




PUSH HL 


B8 08 EX AF'.AF 


85 


D5 




PUSH DE 


B9 D9 EXX 


86 


C5 




PUSH BC 


BA F1 POP AF 


87 


F5 




PUSH AF 


BB C1 POP BC 


88 


08 




EX AF.AF' 


BC D1 POP DE 


89 


D9 




EXX 


BD E1 POP HL 


8A 


E5 




PUSH HL' 


BE DD E1 POP IX 


8B 


D5 




PUSH DE- 


CO FD E1 POPIY 


8C 


C5 




PUSH BC 


48C2 C9 RETURN 


8D 


F5 




PUSH AF' 


C3 3A STRNG LEN 


8E 


FD 


E5 


PUSH IY 


C4 41 46 20 20 20 20 


90 


DD 


E5 


PUSH IX 


CA 42 43 20 20 20 20 


4892 


E5 




PUSH HL' 


DO 44 45 20 20 20 20 


93 


D5 




PUSH DE' 


D6 48 4C 20 20 20 20 


94 


C5 




PUSH BC 


48DC 41 46 27 20 20 20 


95 


F5 




PUSH AF' 


E2 42 43 27 20 20 20 


96 


08 




EX AF'.AF 


E8 44 45 27 20 20 20 


97 


D9 




EXX 


EE 48 4C 27 20 20 20 


98 


E5 




PUSH HL 


48 F4 49 58 20 20 20 20 


99 


D5 




PUSH DE 


FA 49 59 


9A 


C5 




PUSH BC 


48FC ZZZ 


9B 


F5 




PUSH AF 




9C 
9F 
48A2 
A5 
A7 
A8 


21 

CD 
CD 
16 
E1 
CD 


C3 48 
AB 42 
B6 42 
0A 

EB 42 


LD HL.NN 
CALL STRNG 
CALL CRLF 
LD D, 09 
POPHL 
CALL HLOUT 


Subroutine Called 

STRNG 42AB Output a string 
HLOUT 42EB Output HL regist. 
SP1 42E6 Output a space 
CRLF 42B6 Carriage Return 


AB 


CD 


E6 42 


CALL SP1 


Line Feed 


AE 


CD 


E6 42 


CALL SP1 




48B1 


15 




DECD 




B2 
B4 


20 
F1 


F2 


JPNZ 
POP AF' 


Listing 1. Register display rou- 


B5 


C1 




POP BC 


tine. 
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program and debugging it at a 
high memory location, then al- 
tering the addresses relative to 
4200. Put the 3-byte code A5 FE 
41 in front of the program and 
fill the preceding 256 bytes with 
00s. 

These operations are easily 
done with RSM-1 commands, 
after which the RSM-1 Write 
command is used to write the 
tape. Write also produces a 
leader, sync byte and address 
format that must be avoided on 
playback either by not record- 



ing until after the RSM leader 
has passed or by not ENTERing 
CLOAD until it has passed the 
tapeheads on playback. 

With this method, when 
CLOAD is complete and the 
program jumps to 41 FE to find 
the entry point, it finds 41 FE to 
be that entry point and begins 
program execution at 4200. 

I enjoyed solving these prob- 
lems. I hope these routines and 
concepts will help other Radio 
Shack computerists get the 
most out of their machines. ■ 



5000 CD E9 OF CALL Cassette ON 

5003 21 FE 41 LD, 41 FE (start addr.-this location should be filled with 

the prog, entry pt.) 
5006 11 () () LD, END end address 
5009 CD 4B OF CALL CSAVE ON 
500C C9 RETURN 

(a) Tape production routine 

00 00 00 00 128 + NOP 's 00 00 A5 XX YY PROGRAM CODE 

A5-SYNCBYTE 

XX-PROGRAM START ADDRESS 
YY-PROGRAM END ADDRESS 

N.B.-Location 41 FE must be filled by the tape with the program entry point. 
(b)CLOAD tape format 

Listing 2. 



ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 



* FORECASTING 

* CAPITAL INVESTMENT 

* RISK ANALYSIS 

"The programs are extremely wel 
contain many interesting features." 



* PRODUCTIVITY ANALYSIS 

* FINANCIAL SIMULATION 

* U.S. MARCO MODEL 

done and documented, and 

from J.B.. Oshkosh. Wl 

How are these programs used? Our BUSINESS PLANNING 
PACKAGE for Forecasting is a comprehensive set of forecasting 
and data management programs. Some examples of how it's been 
used are: to forecast the monthly retail sales for a manufacturer of 
consumer durables (the forecast includes the impact of prices, 
advertising and energy costs); to forecast 3 month T-bill rates (in 
Jan 1979 our program correctly forecasted the run up in interest 
rates for 1979 to within '/?% point), to forecast housing starts (our 
programs predict a sharp drop to 1.2 million starts by summer of 
1980). 

The BUSINESS PLANNING PACKAGE has been designed by a Ph.D. 
Econometrican for business decision makers and analysts. It is an 
integrated set of 6 programs (Master Control Program, Seasonal 
Adjustment, Short Term Forecasting, Advanced Multiple 
Regression, Data Management, Graphing). All programs have 
access to disk data files (both the one we include with the package 
which includes 35 of the most widely used economic time series, 
and user created data series). 

Our 1 00+ page User Manual explains in detail how, why and when 
to use each program in order to increase forecasting accuracy. 

The programs are shipped via first class mail within 72 hours after 
receipt of order. Cost of the Business Planning Package is $149. 
Other programs from $40. Payment by VISA, MASTERCHARGE or 
check (U.S. funds on U.S. bank). 

To order CALL 213/424-3652. or write to APPLIED ECONOMIC 
ANALYSIS, 4005 Locust Ave.. Long Beach, CA 90807. 



ATTENTION TRS-80'S 

Why sit in the corner in the dark and turned 
off while your master 'is sitting by the light, 
turned on to 80 Microcomputing? 
You need a magazine of your own for Education- 
Enlightenment-Enjoyment and for the personal 
satisfaction (you're a personal computer, aren't 
you?) of your very own possession ... A 
Subscription to CLOAD MAGAZINE! 
Turkey your master into sending a check 
(U.S.A.: $36.00, Overseas: $38.00 Surface 
Delivery - $48.00 Airmail) to the jive cats 
at CLOAD MAGAZINE. You will get 12 C-30 
cassettes, one a month, each one filled with 
all kinds of juicy software — Games, Tutorials, 
Practical Programs and Impractical Trivia. All 
programs rated G for computers under 18 years old 

Do it! Subscribe Now! 



Box 1267 

Goleta, CA 93017 
(805) 964-2761 
Master Charge /VISA 
Welcome 



MAGAZINE 

"TRS-80 is a registered trademark of TANDY CORP." t^32 




1978 CLOAD MAGAZINE 
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APPLICATION 



... !■ 



Want to keep track of donations? 

Try this successful Sunday service program. 



Passing the Plate 



Henry G. Riekers 
208 Phelps Ave. 
Glen Burnie MD 21061 



Recently, I was asked to look 
into the possibility of keep- 
ing track of Sunday church 
collections using a computer 
costing less than $1000. 1 select- 
ed a 16K Level II TRS-80 with 
cassette interface. This article 
explains the problem, rationale 
and program developed for this 
project. 

The Problem 

The church has about 400 
parishioners, most of whom 
make weekly contributions in in- 
dividual envelopes. In addition 
to the weekly collections, there 
is a monthly collection for the 
building fund and an occasional 
special collection. Individual do- 
nations usually do not exceed 
$5 per week. It is necessary to 
know the amount collected from 
each person at each collection, 
as well as the total amount 
collected from each person for 
all collections for the year. 



The Rationale 

The 16K Level II TRS-80 has 
15,572 bytes of usable memory 
available. About 2000 bytes are 
required for the program 
instruction. This leaves about 
13,000 bytes for organization of 
data. A two-dimensional 
numeric array will have to be de- 
fined. One dimension will be the 
account number; the other 
dimension, the number of the 
week. 

In a Level II array, variables 
can be integer, single precision 
or double precision. Normally, 
the single-precision mode, con- 
sisting of seven significant 
digits, is used for most appli- 
cations and requires three bytes 
of memory for each array value 
stored. Double precision, con- 
sisting of 16 significant digits, 
requires four bytes of memory 
for each array value stored, but 
is too versatile for this appli- 
cation. 

If we divide the 13,000 avail- 
able bytes by 3, we can create 
an array that can hold approx- 
imately 4000 values. If we as- 



Weeks 
12 3 4 5 6 7 8 

1 

2 

3 

500 



Example 1. Array consisting of 4000 single-precision values. 



Individual 
Accounts 



sume that congregation growth 
will increase to 500 by the year's 
end, then we can store eight 
week's worth of data (see Exam- 
ple 1). But let us examine the 
size required of each data ele- 
ment in the problem. 

If we multiply a $5 weekly con- 
tribution figure times 60 collec- 
tions per year, we will find a 
maximum contribution of $300 
per account. With a little inge- 
nuity, we can construct an array 
with integers, thus increasing 



the storage capability. In Level 
II, integers consist of whole 
numbers up to 32767 and only 
require two bytes of memory for 
each array value stored. There- 
fore, if we divide our 13,000 avail- 
able bytes by 2, we will obtain a 
new array that can store 6500 
2-bit array values (see Example 
2). 

The integer array presents 
two problems: how to store 
values less than one dollar, for 
instance, 50 cents, and how to 



Weeks 
123456789 101112 

1 

2 

Individual 3 

Accounts 

500 '.'.'.'. 

Example 2. Array of 6000 integer values. 



Weeks 
0123456789 101112 

1 

2 

Individual 3 

Accounts 

500 . . 

Example 3. Array of 6500 integer 
values. This array is used in the 
Church Collection program. 
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store a full year's collections. 
The solution to the first problem 
is to store the amount contribut- 
ed in cents. In other words, $5.23 
is stored as 523. Data is entered 
and displayed in dollars and 
cents format; only the storage is 
done in integer format. 

The second problem is more 
difficult. Since we want to 
accumulate a full year's worth 
of data, a method is required to 
carry individual account data 
from one 12-week period to an- 
other. Also, it is apparent that 
we have used only 6000 of the 
6500 two-byte locations for the 
array of Example 2. In order to 
accomplish the summary of in- 



dividual account data, week is 
added to the array (see Example 
3). 

Since week will only be used 
for summing data, how is an en- 
tire year's data collected? Each 
array carries two month's worth 
of data, so one data tape for 
each two-month period is saved. 
In total, there will be six data 
tapes at the end of the year. 

The Program 

The program for this project is 
relatively short and consists of 
less than 70 lines. Line 5 
describes the array limits, where 
H is the maximum number of ac- 
counts and G is the maximum 



1 REM // CHURCH COLLECTION 

2 REM BY HENRY G. RIEKERS 

3 REM // GLEN BURNIE MD 21061 

4 DEFINT A,G,H,I,J,N,M,Q 

5 G=12:H=500:I=1:J=1 
10 DIMA(G,H) :GOSUB900 

90 PRINT"* * * *" 

91 PRINT"DISPLAY=1,ENTER=2,ACCT SUM=3,WEEK SUM=4 ,TAPE=5" 

92 INPUT'SUM TO 0=6 r ACCT DETAIL=7 ,WEEK DETAIL=8 ,RANGE=9" ;X 

93 IFX=9THEN800 

94 CLS:IFX=7THEN600 

95 IFX=3THEN200 

96 IFX=8THEN700 

97 IFX=4THEN300 

98 IFX=5THEN400 

99 IFX=6THEN500 

100 INPUT-WEEK ";N:IFN>GTHEN100 

101 IFX=lTHENINPUT"ACCT";M:IFM>HTHENPRINT"TOO LARGE" :G0T01 01 

102 IFX=2THENINPUT"ACCT,AMT";M,L:IFM>HORL>300THENPRINT"TOO LARGE" 

:GOTO102 

103 IFM=0THEN90 
105 IFX=1THEN130 

110 A(N,M)=L*100:GOTO101 

130 PRINT'WEEK " ;N, "ACCOUNT ";M,"AMT S" ; A(N,M)/100 

140 GOTO101 

200 INPUT"SUMMARY OF ACCOUNT" ;M: IFM>HTHEN2 00 

210 FORN=ITOG 

215 B=A(N,M)+B:NEXTN 

225 PRINT'SUM OF ACCOUNT ";M;" IS S";B/100:B-0 

230 GOTO90 

300 INPUT'SUM OF WEEK ";N 

305 IFN>GTHENPRINT"TOO LARGE" :GOTO300 

310 FORM=JTOH:C=A(N,M)+C:NEXTM 

340 PRINT'SUM OF WEEK ";N;" IS $" ;C/100:GOTO90 

400 INPUT'CREATE TAPE 1, LOAD TAPE 2 ";Y 

401 INPUT'PRESS ENTER WHEN READY" ; Z$ : IFY=1THEN405 

403 IFY=2THEN450 

404 GOTO90 

405 F0RN=I-1T0G 

407 FORM=J-lTO(H-20)/20:Q=20*M 

410 PRINT»-1,A(N,1+Q) ,A(N,2+Q) ,A(N,3+Q) ,A(N,4+Q) ,A(N,5+Q) ,A(N,6+Q 
) ,A(N,7+Q) ,A(N,8+Q) ,A(N,9+Q) ,A(N,10+Q) ,A(N,11+Q) ,A(N,12+Q) ,A 
(N.13+Q) ,A(N,14+Q) ,A(N,15+Q) ,A(N,16+Q) ,HN,17+Q) ,A(N,18+Q) ,A( 
N,19+Q),A(N,20+Q) 

415 PRINTM;:NEXTM:PRINTN,:NEXTN 

430 GOTO90 

450 FORN=I-lTOG:FORM=J-lTO(H-20)/20:Q=20*M 

460 INPUT#-1,A(N,1+Q) ,A(N,2+Q) ,A(N,3+Q) ,A(N,4+Q) ,A(N,5+Q) ,A(N,6+Q 
) ,A(N,7+Q) ,A'N,8+Q) ,A(N,9+Q) ,A(N,10+Q) ,A(N,11+Q) ,A(N,12+Q) ,A 
(N,13+Q) ,A(N,14+Q) ,A(N,15+Q) ,A(N,16+Q) ,A(N,17+Q) ,A(N,18+Q) ,A 
(N,19+Q) ,A(N,20+Q) 

465 PRINTM; :NEXTM:PRINTN, :NEXTN:GOTO90 

500 PRINT'SUM EACH ACCOUNT TO DATE" 

510 FORM=JTOH:FORN=ITOG 

530 A(0,M)=A(N,M)+A(0,M) 

535 NEXTN:T=A(0,M)+T 

545 IF A(0,M)>0 THEN PRINT'ACCT ";M;" $" ;A(0,M)/100 

550 NEXTM 

555 PRINT'TOTAL IN ALL ACCOUNTS S";T/100:T=0 

557 INPUT'TO ZERO ALL ACCTS ENTER 1";Z : IFZ=1GOSUB900 

560 GOTO90 

600 INPUT'DETAIL OF ACCOUNT ";M 

605 IFM>HTHENPRINT"TOO LARGE" : GOTO 600 

610 FORN=ITOG 

620 IF A(N,M)>0THEN PRINT'WEEK ";N;" $" ;A(N,M)/100 

630 NEXTN:GOTO90 

700 INPUT'DETAIL OF WEEK " ;N: IFN>GTHEN700 

710 FORM=JTOH 

720 IFA(N,M) >0THENPRINT'ACCT ";M;" S" ;A(N,M)/100 

730 NEXTM:GOTO90 

800 PRINT'WEEK ";I,G,"ACCT " ; J, H:GOTO90 

900 FORN=ITOG:FORM=JTOH 

910 A(N,M)=0 

920 NEXTM :NEXTN:CLS: RETURN 



Program listing 



number of weeks. There are two 
limitations on G and H: Their 
product will not exceed 6000, 
and H must always be a number 
evenly divisible by 20 in order for 
TAPE to work properly. 

The menu consists of nine dif- 
ferent selections: 

1. DISPLAY will ask for the 
week number and then allow 
you to interrogate any number 
of individual accounts dis- 
playing the amount for the given 
week. DISPLAY is terminated by 
entering for the account 
number. 

2. ENTER allows you to put 
data into the system. ENTER 
asks for the week number and 
then will permit any number of 
data entries for the given week 
by asking for the account 
number and the amount. ENTER 
is terminated by entering 0,0. 

3. ACCT SUM will display the 
total to date for a particular ac- 
count number after access con- 
trol is returned to the menu. 

4. WEEK SUM will display the 
total given from all accounts in a 
particular week after access 
control is returned to the menu. 

5. TAPE allows data to be 
transferred to and from tape by 
creating and reading data files. 
It is essential that the best tapes 
are used since transfer of a 6500 
valued array will take approx- 
imately 30 minutes. The tape 
should be loaded in the cassette 
recorder, which should be 
placed in the proper mode be- 
fore entering the TAPE mode. As 
transfer occurs, numbers ap- 
pear on the CRT. Each number 
represents the block transfer of 
20 array locations after access 
control is returned to the menu. 

6. SUM TO will collect each 
weekly value including week 
for each account and put the 
total into week for each ac- 
count. This option permits you 
to carry balances forward for 
each account to a new data 
tape. An option also permits you 
to zero all weeks except week 
after SUM TO is executed in 
order to ready the array for the 
next two month's data. 

7. ACCT DETAIL will display 
the week and amount given for 
each that is greater than zero 
after access control is returned 
to the menu. 

8. WEEK DETAIL will display 



the account and amount given 
for each that is greater than zero 
after access control is returned 
to the menu. 

9. RANGE will display the 
range of account numbers and 
week numbers available after 
access control is returned to the 
menu. 

It should be noted that all en- 
try points are protected so that 
an error cannot occur because 
an out-of-limits number was at- 
tempted. Either a note that says 
TOO LARGE will appear or the 
question will be asked again. 

A few additional notes are 
probably needed concerning the 
tape transfer process and how it 
is used. The following steps 
could be followed: 

For week #7. 

1. Enter data for week #1. 

2. Transfer to new tape. 
For week #2 to week it 11. 

1. Load tape from above and 
then erase tape. 

2. Enter data for new week. 

3. Transfer to new tape. 
For week #12. 

1. Load tape from above and 
then erase tape. 

2. Enter data for week 12. 

3. Transfer to new tape and save 
this tape. 

4. SUM TO and then zero all ac- 
counts. 

5. Transfer to another new tape. 
For second week #7. 

1. Load tape from above, erase 
tape and follow instructions 
from week #1 above. 

Therefore, as each additional 
week's data is generated, a new 
tape that has all the previous 
week's data as well as the new 
data is created. After 12 weeks, 
the data is summed and a new 
tape is created. The new tape 
will have the sum of the ac- 
counts of the previous tape in 
week 0. 

Conclusion 

Some will argue that this proj- 
ect should be done on a disk- 
based system. However, my 
task was to record the collec- 
tions data on a computer selling 
for less than $1000. Because of 
the inherently low cost of the 
system it is easily within the 
grasp of many churches. This 
project may only be the begin- 
ning of microcomputer applica- 
tions for churches. ■ 
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PROFESSIONAL 




INCOME TAX PROGRAMS 

FOR TRS 




TM 



Accountants, lawyers, tax consultants nationwide, prepared 
over 100,000 1978 Federal tax returns using our system. 

Displays and fills in Form 1040 and related schedules on the 
screen, then prints out the completed forms automatically. 

Change your mind? Make an error? Correct a single entry and 
you have a brand new form with all re-computations made 
automatically. 

No tax system, running on any computer anywhere, has all the 
features of our professional system, and yet— 

Our base program, which does 1040 and Schedule A costs only 

$189.95 

And! You can add schedules for only $37.95 each, customizing 
your system to your requirements. 

DEMONSTRATION CASSETTE $3.95 
(with sample forms) 

Requires 32K System, 2 Disk Drives 

We also have available fan-fold Forms 1040, blank stock, and 
other supplies you will require — all engineered and tested for 
use with TRS-80. 

FREE CATALOG AND BROCHURE TO PROFESSIONALS 

CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635-4055 
• • • 20 YEARS OF SERVICE • * * 



i^-10 
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STYLE 



How fast can you compute square roots in Level I BASIC? 




Root Routines 



Curtis F. Gerald 

980 West St. 

San Luis Obispo CA 93401 



In many microcomputer im- 
plementations of BASIC, 
such as Level I BASIC on the 
Radio Shack TRS-80 system, 
there are few functions built in- 
to the interpreter. When this is 
the case, subroutines must be 
written that can be called to 
evaluate the function. Taking 
square roots, a frequently used 



function, is typical. 

While Radio Shack's manual 
gives a subroutine for square 
roots and while alternative 
sources for such programs are 
not hard to find, it is important 
that the efficiency of the soft- 
ware be good. After all, the sub- 
routine will be called hundreds 
of times, so it is worthwhile to 
spend the effort to make it as 
efficient as possible. Then, too, 
a study of the timing relation- 
ships, a determining factor in 
the efficiency, is important in 
its own right to give insight into 
the function of the language. 



500 


IF N=0THEN X=0: RETURN 


510 


IF N>0THEN 530 


520 


PRINT "ROOT OF NEGATIVE NUMBER?": STOP 


530 


X = N*.5:Z = 


540 


W = (N/X-X)*.5 


550 


IF(W=0) + (W = Z)THEN RETURN 


560 


X = X+W:Z = W: GOTO 540 


Fig. 1a. Algorithm for the square root of N from Radio Shack's 


Level 1 manual, p. 216. 



500 X = N/2 

510 IF X-X = N THEN RETURN 

520 D = N-X-X 

530 IF ABS (DX.001 THEN RETURN 

540 X = 1/2-(N/X + X): GOTO 510 



Fig. 1b. Algorithm for the square root of N by William Colsher 
(Kilobaud, July 1978, p. 68). 



Some idea of the difference 
in the performance of two alter- 
native subroutines can be 
gained by a comparison of the 
subroutine suggested by Radio 
Shack and that described by 
William Colsher in the July 1978 
issue of Kilobaud (p. 68). Fig. 1 
gives the code for the two 
square root programs and 
Table 1 shows the times for 
typical calls to each of them. 
These times were for 50 rep- 
etitions of the call, using the 
short BASIC program listed in 
Fig. 1c. There are moderate dif- 
ferences in the execution 
times, but, more important, the 
Colsher algorithm does not 



converge for values of N 
greater than 64 x 10 10 and for N 
less than about 0.0005. It also 
has serious errors for N less 
than 0.005. 

The variation in execution 
time with N shown in Table 1 
and the differences between 
the two algorithms indicate 
that a study of the various fac- 
tors that influence the execu- 
tion time would be valuable. We 
can separate the time factors 
into four categories: the choice 
of method, the starting value 
used, the individual computa- 
tion steps that are involved and 
the criterion for ending the 
computational steps. 
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ON ADD-ON 
PRODUCTS FOR 



TRS-80 



The largest family 

of disk drives from 

the largest supplier, 

drives come 

complete with 

power supply and 

cabinet. 



TF-Pertec FD200. 40 track, use both sides 
TF-3 Shugart SA400. 35 track, same as tandy 

TF-5 MR B51. 40 track 

TF-70 Micropoiis. 77 track with 195K of storag 
TDH-1 Dual sided drive. 35 track 



i)|^!i!PP!H 



$382 
$389 
$379 
$639 
$499 



MAXI DISK 



Max. Disk 1; 10 Megabyte Hard Disk with 5 fixed. 
5 removable with controller 

Maxi Disk 2: 10 Megabyte (fixed) 

Winchester Technology 

77 tracks of Storage includes new DOS > 



* 

$6299 

$5349 

$695 



PRINTERS 



DP800 Anadex, 80 column. 112cps $950 

LP779 Centronics 779 $1099 

LP730 Centronics 730 . . $950 

LP700 Centronics /00-1 $1495 

LP701 Centronics 701-1 $1 759 

LP702 Centro ics 702-2 $1995 

SPW-1 Spinwnter-NEC $2495 



N£ W.» LIN^PRJNfER 



BASE 2 

'? se .. 2Printer 80, 132 col. 
tractors . . 



60 



graphics 



$599 



* DRIVES FOR ANY MICROCOMPUTER* 

Does not include power supply & cabinet. 
MOD II DISK DRIVES NOW AVAILABLE 

Perfec FD200 $282 

Perfec I-D250 (dual head; $399 

Shugart SA400 (unused) $286 

Shugart SA800 $479 

MPl B51 $279 

MPI B52 $349 



SOFTWARE 



New DOS' with over 200 modifications and 

corrections to TRS-DOS $99 

New DOS' 40 track $110 

AJA Word Processor $75 

AjA Business Program $250 

Racet infinite Basic $49.95 

Disk Drive Alignmen! Program $109 

Radix Data Base Program $99.95 

Electric Pencil $150 

ALL PRICES CASH DISCOUNTED. FREIGHT FOB/FACTORY 
MTI /-\ 

1079-075 /M\ ^28 

CT^^'CROCO/MPuTER /M\ 

flllllBHS&D c=W\pparat, Inc. 

2080 South Grand Ave. 7310 E. Princeton Ave. 

Santa Ana, CA 92705 Denver, CO 80222 

(714) 979-9923 (303) 758-7275 



10 REM DRIVER TO TEST SQUARE ROOT ALGORITHMS 

20 REM WHICH ARE IN A SUBROUTINE AT 500 

30 INPUT N: FOR I = 1 TO 50: GOSUB 500: NEXT I: 

40 PRINT "DONE", N, X 

50 END 

Fig. 1c. Program to test execution times. 



Newton's Method 

Most square root sub- 
routines used in computers are 
based on Newton's method. 
The usual derivation of 
Newton's method is based on 
drawing a tangent to a curve at 
a point corresponding to an in- 
itial estimate. The point where 
this tangent line crosses the 
x-axis is taken as a second 
estimate, as illustrated in Fig. 
2. The technique is repeated un- 
til sufficient precision is ob- 
tained. Since the derivation of 
Newton's method based on the 
tangent involves calculus, it 
may be easier for some readers 
to follow a different approach 
that leads to the same result. 

Suppose we make a guess X 
for the square root of the 
number N. In general, X will not 
be the correct value, and, if X is 
too small, N/X will be too large. 
(For example, if N = 10 and X 
= 3, N/X = 3.3333.) However, 
the correct value for the square 
root of N will lie between X and 
N/X. (This is true for both X too 
small and too large.) An im- 
proved value for the square 
root, then, will be the average of 
X and N/X. We repeat this until 
the average doesn't change. 
This rule can be expressed by 
the formula: 

X(improved) = (N/X + X)/2 



While other methods than 
Newton's could be used, this 
one has a special advantage in 
that the error is reduced about 
equal to its square in each 
repetition of the formula. The 
net result is that the accuracy 
improves very rapidly. Table 2 il- 
lustrates this by giving some 
computations for \fW using 
Newton's method. We see that 
the number of correct decimal 
places about doubles each 
time as a result of the rapidly 
decreasing error. 

Newton's method, like a wide 
variety of similar techniques, 
needs a starting value to in- 
itiate it. Obviously, that choice 
has a strong influence on how 
many times the formula must 
be applied. So, the accuracy of 
the starting value is directly 
related to the execution time of 
the calculation. If our sub- 
routine is to handle any valueof 
N, we have to make some ar- 
bitrary choice. It is customary 
to begin with N/2. (Both pro- 
cedures shown in Fig. 1 use this 
value.) There is an obvious im- 
provement that can be made, 
however. If X = N/2 is substi- 
tuted into the formula, the first 
improved value of X is readily 
seen to be N/4 + 1. If we were 
to start with that value, we save 
one iteration. (Iteration is the 
technical name given to one ap- 



Value of N 


Time, seconds 


for 50 computations 




Radio Shack 


Colsher 




(Fig. 1a) 


(Fig. 1b) 


1 


15 


13 


100 


21 


19 


1 E4 


29 


31 


1 E8 


49 


53 


1 E 16 


85 


overflows 


1 E32 


160 




.01 


27 


22 


1 E -4 


37 


doesn't converge 


1 E -8 


58 




1 E -16 


92 




1 E -32 


168 


" i 


Table 1. Timing comparison of square root algorithms using 


TRS-80, Level 1. 







74 • 80 Microcomputing, February 1980 



Estimate Estimate 



Number of 



number 



of vHO correct digits 







3.5 

3.17857 
3.16232 
3.162278 



Error 



1.8377 
0.3377 
0.01629 
4.176 X10- 6 
1 X10- 9 



Table 2. Decrease of error in Newton's method. 




plication of the computational know the relative times to ex- 



scheme.) Unfortunately, we 
can't do this again to jump one 
more step because the next 
result requires us to solve an 
equation in which we must take 
the square root. 

Other Speed Factors 

The other speed factors re- 
quire more study. We have to 



ecute the various instructions. 
For example, if an IF com- 
parison is quite slow, some 
other means of ending the com- 
putations might be preferred. 
We also need the same kind of 
information in order to decide 
which individual computational 
steps are to be avoided and 
which are to be preferred. This 







Time, sec, for 


Case 


Statement 


1000 repetitions 


1 


X = 1 


5.5 


2 


X = 20 


15 


3 


X = 20. 


15 


4 


X = 20.0 


21 


5 


X = 20.02 


27 


6 


X = 20.020 


32 


7 


X = 20.0202 


38 


8 


X = 20.02020 


45 


9 


X = 1.23456 


21 


10 


X = 1 .234567890 


51 


11 


(Y = 1.234567890) 






X = Y 


5 


12 


(Y = 1 .234567890) 






X = 1*Y 


17 


13 


(Y = 1.234567890: Z = 1) 






X = Z-Y 


9 


14 


(Y = 1.234567890 
Z = 1.234567890) 






X = Z>Y 


9 


15 


(Y = 1 .234567890 
Z = 1.234567890) 






X=Z/Y 


9 


16 


(Y = 1.234567890 
Z = 1.234567890) 






X=Z + Y 


8 


17 


(Y = 1.234567890 
Z = 1.234567890) 






X=Z-Y 


8 


18 


(N = 50) 






Y = N/2: X = N/Y 


12 


19 


(N = 50) 






Y = N/2: X = (N/Y + Y)/2 


18 


20 


(N = 50) 






Y = N/2:X = .5«N/Y + Y) 


21 


21 


(N = 50) 






Y = N/2: X = 1/2*(N/Y + Y) 


23 


22 


(N = 50) 






Y = N/2: LET X = (N/Y + Y)/2 


16 


23 


(N = 50) 






Y = N/2 


17 




LET X = ( N / Y + Y ) / 2 






(statement was spread out to maximum line) 




24 


(X = 25) 






IF XC001 THEN 40 


16 


25 


(X = 25) 






IFX«.001 THEN 40 


16 


26 


(X=25) 






IFXX001 THEN 40 


18 


Table 3. Execution times for statements using 


TRS-80, Level 1. 



ALIEN 
INVASION 




ONLY YOU CAN SAVE EARTH 

Maneuver your laser guns into position to fight off 
the Archon invasion. Duck behind the clouds to 
avoid their bombs. Watch out for asteroids and ion 
storms. 

Alien Invasion with extensive graphics and sound 
effects for your TRS-80* microcomputer will pro- 
vide hours of fun and entertainment for you, your 
family and friends. The sound effects are exciting, 
the graphics amusing and the Archons are not too 
easy to defeat. 

Acorn produces several programs which feature 
sound effects as well as graphics. These include 
Codebreaker, Ting-Tong, Word Challenge, Music, 
Opera Theater, Block 'em and many others. All are 
available for a 16k, Level II TRS-80 at only $9.95 
each. Ask for these quality programs at your local 
computer store. 

* TRS-80 is a trademark of Tandy Corp. 



^34 



IMP Software Products, Inc. 
634 North Carolina Avenue, S.E., Washington, D.C. 20003 



Acorn 



»X Reader Service — see page 131 
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for the TRS-80 from Micro- Mega 





CASSETTE CONTROL UNIT 

• Speed up your cassette tape handling • Pinpoint program locations on tape with an audible moi 

Gel protection trom recording and playback glitches resulting Irom ground loops • Eliminate the t 

plugging and unplugging of recorder cables. 

The Micro-Mega Cassette Control Unit does all this and more. You gel inste 

manual control ol the recorder at the Hick ol a switch. Want to lind the 

beginning or end ol a program? Flick another switch and you'll hear it. All 

cables remain plugged in all the time. 

The Micro-Mega Cassette Control Unit does a lot to improve the appear- 

ance ot your TRS-80 system, too. As shown, it's in a 2'/: " x 5" box which 

snuggles between the keyboard and your recorder. There is no need to 

move the recorder, and all cables come neatly into the unit. The Cassette 

Control Unit is tailored to the CTFt-41 recorder, but may be used with most 

other recorders as well. 

CASSETTE CONTROL UNIT. 137.50 

Add $1.00 lor postage and handling 

CPU MONITOR 

Ever find yourself with a blank screen wondering what your computer is up to? The Micro-Mega CPU Monitor 

can tell you. lor example: • // your CPU is in a loop with no exit. • When a long sort is hearing completion, 

or • It a key bounces during keyboard input. The CPU Monitor lets you listen to all CSA VEs and CLOADs 

and will help you quickly find the correct recorder volume setting. It you have an expansion interlace, you 

will always know whether the real-time clock is on or off because you can hear it. 

The Micro-Mega CPU Monitor gives a voice to the Z-80 microprocessor in 

your TRS-80 by using AM radio circuitry to pick up the computational ,*bbbjs?!SP"K_ 

rhythms of the CPU. which are amplified and played through a loudspeaker. ... .* _. ;* '■'. '■' " l i f*"^k 

The pickup unit of the CPU Monitor, shown at lelt in the photo, goes under \ . . J&s"-' T@S| 

your TRS 80 keyboard It is connected by a 36 " cable to the speaker and d&Bb^. wSL 

control unit, which includes an onlott volume control and an LED "power- ^^ShKKp ^pS' 

on" indicator. The Monitor is powered by an AC adapter, shown at right in ^^SjF 
the photo. No batteries are needed and no electrical connections to your 
TRS-80 are required. 

By listening to the CPU Monitor, you will soon become tamiliar with the "personalities" ol the programs you 
run and whether they are executing in a normal way. A dramatic use ot the CPU Monitor is in the great 
enhancement which it provides for computer games. (See "Gaming Environment" below.} 

CPU MONITOR $47.50 

Add $2.00 tor postage and handling 

THE GREEN-SCREEN 

The eye-pleasing Green-Screen lils over the CRT ot your TRS-80 Video Display and gives you improved con- 
trast with reduced glare. You get bright, luminous green characters and graphics like those featured by very 
expensive CRT units. 

The Green-Screen is closely matched to the color and texture ot the TRS-80 
Video Display and improves the overall appearance ol your system. It is at- 8 

tached with adhesive strips, which do not mar your display unit in any way. 
The Micro-Mega Green-Screen gives improved video display visibility lor all 
applications and is especially effective in creating dramatic, high-impact 
displays tor computer games. (See "Gaming Environment" below.) 

THE GREENSCREEN 

Add $1.00 for postage and handling 

THE ULTIMATE STAR TREK PACKAGE 

Tired of trivial computer games? This complete Star Trek package will provide you with endless fascination 
and challenge. In addition to the program cassette, u includes comprehensive tnsitbctior** • p--d of 
"Voyage Log" record sheets, and a free-standing "Torpedo and Maneuvering Char. 
The package is built around the latest version of Lance Mickfus' incom- 
parable Star Trek fit, a 13,000 byte program with a host ot subtle and imag- 
inative features, which include numerous dynamic and spectacular graphic 
displays. Star Trek III puts you in command of the Enterprise cruising in a 

galaxy of 192 quadrants filled with uncharted hazards, including hostile -~ / 

Klingons, pulsars, and black holes. You have at your disposal scanners, 
various weapons and defense systems, on-board computers, and a loyal ' 

crew. (You will need them all to survive the Klingons.) 

Your mission is to rid the region of Klingons and to locate five inhabitable planets, all within 300 stardays, 
before returning to Star Fleet Headquarters where your overall effectiveness as a starship commander will 
be scored. High scores are possible only with careful planning and effective battle tactics. The "Voyage 
Log" sheets will guide your strategy, and the "Torpedo and Maneuvering Chart" will give you a vital edge in 
combat. (When you engage three Klingon ships you can't afford to miss.) 

STAR TREK PACKAGE (for Level II, 16Konly). $22.50 

Add $1.00 for postage and handling 

CREATE YOUR OWN SPECTACULAR 
GAMING ENVIRONMENT [and save S5.00] 

The Enterprise is in battle trim with deflector shields at lull power. As her captain, you are taking her into 
combat. The battle-stations siren rings in your ears and "CONDITION RED" Hashes on your monitor screen. 
You call lor warp drive and key in the coordinates of the quadrant where your scanners have detected Kling- 
on ships. As you select the warp factor, you hear the reassuring clicking ot your navigational gear as it ac- 
tivates the warp drive. 

Suddenly, you break out ol hyperspace and your monitor displays the chilling sight ol three Klingon Battle 
Cruisers floating on your screen! Their evil shapes glow in luminous green against the black void of space. 
Moments later, you hear the characteristic rasping sound of Klingon laser weapons, and, as you watch, 
high-energy beams come kniting toward the Enterprise in succession trom each ot the Klingon ships. 

You have been hit! You hear the dismal sound ot the damage control alarm as "DAMAGE TO WARP DRIVE" 
and "DAMAGE TO PHASERS"llash on your screen. The Klingons have stopped firing! The Enterprise is 
crippled, but your best weapon is still intact, and it's your turn now! You key in the command tor photon 
torpedoes. As your screen again displays the position ol the Klingon ships, you select a tiring vector trom 
your torpedo chart and key it in. Now you hear the buzz ot your photon torpedo as you see it speeding toward 1 
a Klingon ship. It strikes him dead-center! As you watch, the Klingon Battle Cruiser disintegrates, accompa- 
nied by a satisfying crackling sound. 

Does the above scenario sound tar-fetched' 3 Not at all. It's a small sample ot what you vrill experience with 
Micro-Mega's Gaming Environment, which consists ol: • The STAR TREK PACKAGE • The GREEN- 
SCREEN and • TheCPUMONlTOR The last-paced and dynamic action reflects the superb Star Trek III pro- 
gram together with the "Voyage Log" and "Torpedo Chart" ol the Star Trek Package. All ol the unique 
graphic displays are greatly enhanced by the Green-Screen Finally, the uncanny sound etfecls are pro- 
duced by the CPU Monitor, which taithlully picks up the FOR. NEXT loops and other CPU patterns, which 
create the distinctive siren sounds that accompany the ALERT and DAMAGE messages along with the 
harsher notes ol the weapons salvos. Once you ve tried it. you won 't any longer be satisfied with silent com 
puter games. 

Remember that with the Gaming Environment you also get all ol the other excellent features of the CPU 
Monitor and the Green-Screen tor non-gaming applications. You also save $5.00 oil the combined cost ol 
the individual items. 

GAMING ENVIRONMENT $76.50 

Add $3.50 lor postage and handling 



Terms: Check or money order, no CODs or credit cards, please. Add amount 
shown tor postage and handling to price of the item. All items shipped within 48 
hours by first class or priority mail. Virginia residents, add 4% sales tax. 
^29 



Starting value: X = 


N/4 t 1 j 


N 


Interatio 


ns Needed 




Absolute error 


Relative error 




of 1 E - 4 


of 1 E - 4 


1 


3 


3 


100 


4 


4 


1 E4 


8 


7 


1 E8 


12 


11 


1 E16 


15 


14 


1 E32 


42 


41 


.01 


6 


6 


1 E -4 


9 


9 


1 E -8 


11 


13 


1 E -16 


13 


16 


1 E -24 


14* 


29 | 


1 E -32 


-* 


56 « 


"Absolute error of 1 E -4 is insufficient accuracy 


Table 4. Number of repetitions of Newton 's method to achieve 


errors of less than 1 E-4. 





is dependent on the computer 
system being used, as well as 
on the particular BASIC inter- 
preter. Table 3 shows the times 
in seconds for 1000 repetitions 
of some representative state- 
ments in BASIC for a Radio 
Shack TRS-80 computer with 
Level I BASIC. Some of the re- 
sults are quite surprising. 

The results in Table 3 were 
obtained by putting each of the 
statements into a loop that re- 
peated itself 1000 times. The 
recorded times are the mea- 
sured times minus the time for 
the loop itself (the loop run with 
the subject statement deleted). 

The data in Table 3 shows 
that a simple assignment can 
vary in timing by over nine to one 
(cases 1-10). Increasing the 
number of digits in the con- 
stant assigned to a variable, 
even by adding trailing zeros, 
adds to the execution time by 
about six seconds (per 1000 ex- 
ecutions) for each digit. Digits 
before and after the decimal 
point are not equal in their ef- 
fects on timing, as shown by 




Micro- Mega ■ P.O. Box 6265 ■ Arlington, Va S22Q6 



Fig. 2. 



cases 7 and 9. Equating one 
variable to another, as in- 
dicated by case 11, is rapid, 
however. The explanation for 
this is that BASIC, which is an 
interpreter rather than a com- 
piler, must repeat the conver- 
sion of constants in character 
form to internally represented 
binary floating-point numbers 
every time a statement is ex- 
ecuted. When X = Y is ex- 
ecuted, the already converted 
constant that Y equals is only 
moved to the location of X. 

It is somewhat surprising to 
note that multiplication and di- 
vision operations involving 
floating-point numbers are only 
slightly slower than addition 
and subtraction (see cases 
13-17). The time-consuming 
conversion process, even when 
the constant is unity, is again il- 
lustrated by case 12. 

Cases 19-21 explore the tim- 
ing of statements that are nor- 
mal in a Newton square root 
algorithm. Observe that divid- 
ing by 2 is quicker than 
multiplying by .5, and that 
multiplying by Vz is still slower. 
From the earlier cases, multi- 
plying by H, where H has pre- 
viously been set equal to .5, 
should be still better. 

Case 22 illustrates some- 
thing that is not obvious in ad- 
vance. Omitting LET from an 
assignment slows the execu- 
tion. (Not illustrated in Table 3 
is a similar effect of using the 
abbreviations that are permit- 
ted in Level I.) Case 23 shows 
that spacing out a statement by 
inserting blanks has a small 
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negative effect on speed. Along 
this same line is a minor ac- 
celeration when multiple state- 
ments are stacked on the same 
line. This is presumably 
because less parsing time is 
needed when the computer 
reads the instruction. 

A simple IF condition is quite 
time-consuming as shown by 
cases 23-25. When the branch 
is taken, slightly more time is 
needed than when it is not. A 
test for completion using an IF 
condition takes as much time 
as one additional Newton-type 
calculation as shown by com- 
paring case 22 with case 24. 

We need to interpret the data 
of Table 3 in the light of the 
Newton computational scheme. 
These conclusions seem war- 
ranted: 

1. The form of case 22 is best 
for getting the next estimate of 
\TN. 

2. Testing for convergence, as 
in case 24, should be mini- 
mized. One way this might be 
done is to find good enough 
starting values to permit doing 
only a known number of itera- 
tions for the desired precision. 

3. Variables should be used in- 
stead of constants when the 
value is used repeatedly. 

4. Factors such as stacking 
statements and avoiding ab- 
breviations will be of help. 

Choosing a Starting Value 

There is one other important 
issue that must be addressed 
before a square root subroutine 
can be optimized. This is how 
the starting value can be ob- 
tained. We have previously 
mentioned that using X = N/4 
+ 1 instead of X = N/2 will save 
one iteration. This is a reason- 
able way to get the starting 
value for N between 0.6 and 20, 



but outside this range it is poor. 
Table 4 gives the number of 
iterations to reach four- 
decimal-piace accuracy, start- 
ing with X = N/4 + 1. Also 
shown is the fact that a relative 
error criterion (error/true value) 
reduces the number of itera- 
tions required by at most one, 
even for N = 1 E 32. 

The major reason for the 
variation in the required 
number of repetitions of the 
Newton-method computation 
is the lack of good starting 
values when N is greater than 
100 or less than 0.1. This factor 
causes the time to calculate 
the square root to increase by 
up to 19 to 1! This also sug- 
gests how the subroutine could 
be improved best: Find a better 
starting value, which must take 
into account the size of N. 

When N is expressed in 
floating-point format, it is 
readily apparent that the expo- 
nent of N determines its size 
and that N will have an expo- 
nent about half as large in ab- 
solute value. Unfortunately, 
Level I BASIC does not have a 
PEEK instruction to permit us 
to easily get the exponent of N, 
nor a POKE instruction to let us 
adjust the exponent of our 
starting value. If we can't 
manipulate exponents directly, 
we will have to do it by in- 
direction. 

Suppose we use a starting 
value for X of N/4 + 1 when N is 
not too large, say between 1 
and 200. (In this range of N, the 
starting value is not more than 
3.6 times the correct square 
root. When we are this close to 
begin with, only four iterations 
are needed for an accurate 
square root.) If N is larger than 
200, up to 20,000, we use a start- 
ing value that is one-tenth as 



500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 



REM THIS SUBROUTINE COMPUTES SQUARE ROOTS BY 

REM NEWTON'S METHOD. VARIABLES USED ARE: 

REM N = VALUE WHOSE ROOT IS DESIRED, PASSED TO ROUTINE 

REM X = RETURNED VALUE OF ROOT 

REM M, O =TEMPORARY VARIABLES 

LET O = N: IF 0<1 THEN LET N = 1/0 

LETM = N: LET X = 2.5-N + 10 

LETX = X/10; LETM=M/100: IF M>2THEN 570 

FOR I = 1 TO 4: LET X = (N/X + X)/2: NEXT I 

IF 0<1 THEN LET N = 1/N: LET X = 1/X 

RETURN 



Fig. 3. Subroutine for square roots. 



This Weekend: 

STIK 

IT.... 
••to your 



That's right! Esmark's VIDIET-STIK light pen has the TRS-80 CONNECTION 
for LEVEL I & II. Your 4K to 48K TRS-80 System will come alive under your 
VIDIET-STIK within minutes of its arrival. That's because there are no wires to 
solder or traces to cut. You're up and running as fast as you can plug the 
interface into your system's cassette EAR-jack. CLOAD our custom LIGHT- 
WAVE demonstration software and RUN. And because the interface has a 
plug for your recorder, you won't have to unplug it again when loading your 
other software tapes. The interface allows them to pass right thru whenever 
you're not using the pen. It's exclusive "switched tip" design means the pen's 
electrically isolated from your system when it's not in use. Just point & press! 
It's that simple.. .Plug, CLOAD and RUN. And have we got the software for you 
to RUN with! Our demonstration tape includes a calibration program (used to 
adjust the CRT's brightness and contrast) plus STIK-TAC-TOE. AWARI and 
TOWERS. Two challanging games and a puzzle that will keep grownups and 
children Stik'ing it to your TRS-80 for hours. And there are instructions 
provided so you can begin writing your own light pen programs (lightware) 
for fun or profit (Level II) Or, just sit back and enjoy our LIGHT-WAVE tapes 
each month. Esmark's unmatched commitment to lightware can bring you up 
to five new games, puzzles, drills&educational quizes or simulations each 
month. Our current LIGHT-WAVE releases are: 



LIGHT-PAK2 — LIGHTPEG (4 peg-jump puzzles) 
ENDRUN (Othello with a 'twist') 

(LEVEL II) LIFE9 (Conway's LIFE with mutations) 

Price: $19.95 (including postages handling) 

LIGHT-PAK3 — LITEGAMMON (Backgammon you'll Stik with) 

(LEVEL II) STIKWUMPUS (Caves with a little 'lite') 

MAZEMASTER (Maze after maze to poke thru) 



Order yours now and we'll include a free copy of FLASHBACK, Esmark's 
newsletter dedicated to the latest news in lightware applications. And, don't 
forget to tell your friends. The VIDIET-STIK can also be ordered for use on 
most other micro systems using the following processor chips: 



T 

R 

S 
i 

8 
O 



Z80 



6800 



6502 



All that's required is a standard cassette jack leading to Ground and a 
readable single bit input port. Driver software is provided along with 
instructions for writing lightware applications. And tell your local Dealer that 
Esmark's got a Dealer package he won't want to miss out on. Delivery is 3 to 6 
weeks from receipt of your order. CTO.D.'s are $3.00 extra but will be shipped 
within two weeks All prices are F.O.B. Mishawaka. Indiana. Indiana residents 
add 4% state sales tax. 



ALSO COMING FROM ESMARK: 

[ I TRS-80 Printer Interface (Cassette AUX-jack interface for all RS232 
printers. Includes LLIST& LPRINT software) 

[ ] TRS-80 RS232 Communications Interface (Makes your TRS-80 a full 
I/O terminal to timesharing systems the world over. Gives you 
intelligent or dumb terminal capabilities at 110 or 300 BAUD. Also 
includes Printer Interface above with 20 mA current loop & TTL level 
I/O options.) 

— TRS-80 is a trademark of the Tandy Corporation — 



INCORPORATED 

507V2 E. McKINLEY HWY. MISHAWAKA, IN 46544 
(219) 255-3035 

-«> $62. 95 

PLUS $1.50 

* ELECTRONIC SYSTEMS MARKETING POSTAGE & 

HANDLING 
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N 


Time, sec 


1 


7 


100 


8 


1 E4 


9 


1 E8 


12 


1 E 16 


16 


1 E32 


26 


.01 


9 


1 E -4 


10 


1 E -8 


13 


1 E -16 


17 


1 E -32 


27 


Table 5. Time to compute 


50 values of 


square root 


using subroutine in Fig. 3. 



great. For N between 20,000 
and 2,000,000, we divide by ten 
again and continue to divide 
the starting value by ten for 



each hundred-fold increase in 
N. 

This scheme must be mod- 
ified for fractional values of N. 
For very small fractions, a start- 
ing value of N/4 + is too large 
and should be divided by ten for 
each hundred-fold decrease in 
N. We can use the previous 
computations for fractional N, 
however, if we apply them to 
the reciprocal of N and then 
take the reciprocal of the 
answer at the end. 

This strategy spends time in 
getting a good starting value in 
order to save time doing the 
iterations. Experiments show 
that if the starting value is be- 
tween one-fourth and four 
times the correct square root, 



four iterations will give four to 
five digits of accuracy. Five 
iterations would double the 
number of correct digits. 

When a program incorporat- 
ing the idea was tested, the 
times for 50 computations of 
the square root were shown in 
Table 5. Comparison with Table 
1 shows greatly improved 
speed, by as much as a factor 
of six or more. Fig. 3 gives the 
code for the algorithm, written 
as a subroutine. A very minor 
improvement in speed would 
result if some constants were 
replaced by variables, but so 
many more temporary variables 
would be needed that it did not 
seem worthwhile considering 
the rather severe limitation to 



variable names in Level I on the 
TRS-80. 

In Conclusion 

A machine-language routine 
would be even faster than any 
subroutine written in BASIC. 
Some idea of the difference be- 
tween machine code and a 
higher-level language that is in- 
terpreted is obtained by noting 
that Level II in the Radio Shack 
computer computes 50 values 
of SQR(N) in under four sec- 
onds. This is faster by a factor 
of about seven for N = E 32 
than thetimeforthesubroutine 
of Fig. 3. It is, at the same time, 
faster by a factor of over 40 in 
comparison to the subroutine 
given in the Level I manual. ■ 




T R S 80 USERS 
Preserve — Protect — Display 

your equipment with 

CRYSTAL CLEAR 
PLASTIC COVERS 

Special offer: Buy both covers & save 

• Keyboard, interface & CRT $10.95 ea. 

• Line printer $10.95 ea. 

Combination price $19.95 
plus $1.50 postage 
(Indiana residents add 4'n sales tax) 
Crown Plastic Co. 
3746 N. College 317-925-5566 
Indianapolis, IN 46225 ^119 



1 MAXELL® 

p OR SCOTCH" BRAND DISKS D 

P ' A 

L Some computerists pay less but may not get j 

£ Shuggart* or IBM* approved disks. ^ 



8" SINGLE SIDE ■ DOUBLE DENSITY 

Box of 10 FOR $50.00 

8" DOUBLE SIDE - DOUBLE DENSITY 

Box of 10 FOR $65.00 

5% "MINI — Box of 10 FOR $40.00 



$&$ DYSAN® DISKS 

**"^ ****** 
5%" Mini • Box of 5 for $25.00 



COD $1.00 Additional — Specify i 
Soft or Hard Sector) (5"-Soft or Hard Sector) 




CUSTOM " 121 
ELECTRONICS INC. 

238 EXCHANGE STREET 
CHICOPEE, MASS. 01013 
est. i960 1—413—592-4761 

HOURS: Tues. to Sat. — 9 to 5 

ATARI* • *TI/99-4*MATELL 



MicroPhase Systems 

Announces 

WORDSCRIBE for TRS-80's 

LetWORDSCRIBEtransform your Model I or Model II 
TRS-80 into a high quality word processing system. 

WORDSCRIBE features include: full screen 

editing, margin justification, line insertion, 
line deletion, block move, block copy, find, 
change, and much much more. 

Model II $149.95 

req. 1 disk, 64k mem. 
Model I disk version $ 99.95 

req. 1 disk, 48k mem. 
Documentation only $ 9.95 

(can be applied to later purchase) 

STOCK MARKET DATA TAPES for TRS-80 Model I ! ! 

Each tape cassette contains one months data for 
the NYSE or AMEX stock of your choice. Data 
includes daily high, low, close, and volume 
information. Can be read by any Level II Basic 
program with simple input statements. Available 
for Jan. 1979 to present. Please specify month 
and stock name. 

one months data $ 5.95 

charting program $49.95 

(plots high, low, close and 2 moving avgs.) 

MicroPhase Systems 
11223 E. 45 St. So. #314 ^123 

Tulsa, 0k. 74145 



'DEBBYMAE 



A totally different concept in data base management for the 
Model I or Mode! II TRS-80. No keys or fields to define. 
DEBBYMAE gives you total flexibility in the types and amount 
of information stored and the manner in which it is recalled. 
Keep several different data bases in the same random file. 
Ketricve data by subject, by type of information, by partial 
contents; even perform analogies. Full printer capability. The 
best documentation you will find anywhere. Most important, 
DEBBYMAE is easy and fun to use. 



Model I (48k, 1 or 2 disks) 
Manual w/ Model I Listing 
Manual Only 
Model II 



SUPERLIST 



80.00 
50.00 
10.00 

1(10.00 



Editing and debugging are now a snap. Program listing never 
scrolls off screen. Follow Gosubs and Gotos as far as you want, 
then return to where you left off. Live cursor editing as you go 
along. Global search. Requires disk, 32k. 

$ 30.00 

SUPERPRINT 

Gives you hardcopy listing of your program formatted to suit 
your needs. Traces all Gosubs to make debugging a breeze. 
Specify whether your printer has software controlled character 
size (e.g., Integral Data) and, if so, codes used. Needs 32k, 
disk. 

PANSOPHIC SOFTWARE 

1730 W. Virgin Street 
Tulsa, Oklahoma 74127 
(918) 224-4260 __ 



^127 



The Playful Professor 

You know your child would rather play games on 
your TRS-80 than practice math. But can you blame 
him? Let's face it, 'programmed learning' packages 
can be unspeakably dull. Until now. Med Systems 
presents a way for your child to learn mathematics 
and play a game at the same time! 

The Playful Professor places your child in a 30- 
room mansion haunted by an intelligent ghost who 
holds the key to the only door out. By correctly 
answering problems, he moves from room to room, 
first to get the magic rope before the ghost captures 
him, and then to catch the now elusive ghost. 
Options include 

• Selection of problem difficulty 

• Selection of problem type (+, -, *, /, fractions) 

• 1 or 2 player game 

• Playing by dice roll' for rusty adults 
("Password protectable by parent) 



"TRS-80 is a registered trademark of TANDY CORP." 

Med Systems Software 

«^128 PO - Box 2674, Cna P el Hill, N.C. 27514 






J 



IBtfE HUNT 



I6K UPGRADE KIT for TRS-80 $70 

Mostek 4215-3 200ns 16K x 1 RAMs 

MICROPOLIS 8" HARD DISK DRIVE 

with Power, S-100 controller 
9 Megabyte $3995 
27 Megabyte $4495 
45 Megabyte $4995 
HUH 8100 interface $225 

SOFTWARE CONVERSIONS to MODEL II 

DISCOUNTS ON PERIPHERALS, SOFTWARE 



MICROCOMPUTERS, 
PERIPHERALS AND SOFTWARE «^140 



\ 



101b NAVARRO SAN ANTONIO TE XAS 78205 

512/222 14?' 



(T 
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REVIEW 



In the market for a cheap printer? See how 
one of our readers fared with the Anadex 8000. 



Anadex Printer Review 



Walter C. June 
18216 Ginaville Lane 
Eden Prairie MN 55344 

The day finally came when a 
line printer became a neces- 
sity rather than a luxury pur- 
chase. I was looking for a printer 
that could handle my heavy doc- 
umentation. Also, having in- 
stalled Electric Pencil and the 
lowercase mod, I was not about 
to spend time on uppercase only 
printers. At the National Compu- 
ter Convention in New York, I 
took the time to visit every print- 
er manufacturer at the show. 
That took two full days and I 
have to admit, I came away to- 
tally confused. Too much data 
input in too short a time had 
thoroughly overloaded my cir- 
cuits. 

When I returned to my office I 
started going through the hand- 
outs from the printer reps. One 
caught my eye right off and con- 
tinuing through the others I 
found myself comparing them 
to this one, the ANADEX DP- 
8000. Others had more impres- 
sive specs in one area or an- 
other, but the ANADEX had all 
that I required and that most im- 
portant spec, low cost. 

ANADEX DP-8000 

The ANADEX DP-8000 hand- 
out received was a printout. The 
printer attaches to the TRS-80 
through either of two connec- 
tors. One provides EIA std. 
RS232C and 20/60 milliamp cur- 
rent loop interface and the other 
provides a Centronics plug com- 
patible interface. 

The device prints 80 columns 
at 112 characters per second bi- 
directionally, giving you a 
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throughput of 84 lines per min- 
ute. The 96 characters (upper/ 
lowercase) are formed by a 9 x 7 
dot matrix (no descenders). 

Additional features include 
top-of-form control, skip-over- 
perforation control, eight pro- 
grammable vertical tab posi- 
tions, double width printing, and 
a 1024 character buffer that can 
be optionally expanded to 2048. 

All that with a list price of 
$995 sounded great. I found my 
local representative, ordered 
one and, surprisingly, had it in 
my office within a week. 

Plugging It In 

The Anadex hardware manual 
includes two notes regarding 
the TRS-80. Unfortunately both 
of them are negative. The first 
informs you as to how mislead- 
ing the term Centronics plug 
compatible is. I'm starting to be- 
lieve this term literally means 
the plugs are compatible, it's 
just the wires inside that change. 
Anadex instructs you to relo- 
cate the wire on pin-11 of your 
Centronics cable to pin-36. This 
is not difficult and is accom- 
plished in a matter of minutes, 
however if you are unfortunate 
enough to have purchased a 
printer manufactured before 
January 4, 1979, your work is not 
finished. For these early models 
you must disassemble the en- 
tire printer and make a wire 
change on the circuit board. In- 
cidentally, the note does not tell 
you how to determine the manu- 
facture date of the printer, you 
will have to trust the word of 
your salesman or plug it in and 
see what happens. 

The second note warns that 
the printer may not operate with 



certain models of the expansion 
interface. The problem revolves 
around the length of the DATA 
STROBE signal generated by 
the interface. Anadex printers 
require a minimum of 2 micro- 
seconds and they claim some 
interfaces generate signals as 
small as 1.5 micro-seconds. But 
this is confusing as well since 
the Centronics printers specify 
a minimum DATA STROBE 
length of 1.0 micro-second. 

Anadex recommends a ca- 
pacitor change in the expansion 
interface to eliminate the prob- 
lem. I escaped this alteration 
too, for my printer, but having 
made other changes within my 
expansion interface I would ad- 
vise the average buyer to seek 
professional help. 

Some Drawbacks 

With only one cable modifica- 
tion the printer was up and run- 
ning. DIP switches are provided 
permitting you to simulate the 
Centronics printer so no soft- 
ware changes are required and 
the standard LPRINT statement 
works fine. 

Two idiosyncracies of the 
printer should be noted. Top-of- 
form control is implemented us- 
ing DIP switches to set page 
length. Normally this works fine, 
however, while at top-of-form, all 
line-feed commands are ignored. 
I even set the form length to 
zero, hoping this would disable 
top-of-form, but this had no ef- 
fect. All line feeds were still ig- 
nored. Depending on how you 
use your printer this could be ex- 
tremely inconvenient. 

The Anadex incorporates a 
1024 byte buffer. The TRS-80 
places characters in the buffer 



until a carriage return is re- 
ceived. After receiving a car- 
riage return, the line is printed, 
while the next one is entering 
the buffer. With this buffer you 
will find that the TRS-80 is fin- 
ished with your LPRINT and is 
continuing with your program 
while the printer is still running. 
Anadex decided to place what is 
called a dead man timer within 
the printer so that if nothing 
comes from the TRS-80 in 10 
seconds any residue left in the 
buffer is erased. 

Remember: An LPRINT list 
followed by a semicolon does 
not send a carriage return and 
thus is sitting in the buffer. Re- 
member also that Level-ll BASIC 
will go off and clean up the 
string area whenever it chooses. 
Put these two facts together 
and they equal missing lines in 
your printouts. 

Conclusion 

Though this article pointed 
out possible problems and may 
have appeared negative, the on- 
ly honest complaints I have are 
with the ribbon and DIP switches 
for setting page length and skip- 
over-perforation. 

The ribbon is only available, 
as far as all the suppliers in Min- 
neapolis are concerned, from 
Anadex and only available in the 
one color, Intense Purple. The 
ribbon price is reasonable, but 
sometimes I prefer formal black 
ribbon. 

The DIP switches are inside 
the case and require removal of 
paper and printer cover for 
changes. 

Overall, the 80-column 
DP-8000 is a reliable printer at a 
reasonable price. ■ 
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REVIEW 



How to convert the Scelbi Personal 

Information Management System to run on disk BASIC. 



Floppy PIMS 



Mom's Herman 
503 Rosario Drive 
Santa Barbara CA 93110 



This article deals with the 
conversion of the Personal 
Information Management 
System (PIMS from Scelbi Pub- 
lications) from a cassette-based 
program to a disk version. In ad- 
dition to the I/O changes, some 
Disk BASIC features are used to 
enhance the system. 

PIMS is a good introduction 
to the subject of data base man- 
agement. The program is avail- 
able in a listing format at the 
end of an 84-page book that de- 
tails some of the applications 
and uses for the system. The 
program is written in Microsoft 
BASIC and can be run on a 
TRS-80 without any changes. 
The book also contains notes on 
changes required for running on 
a Commodore PET. I own a 
TRS-80 and will confine my en- 
hancements to the TRS-80 since 
I am not familiar with PET 
BASIC, but I presume the same 
changes can be made to accom- 
modate a PET user. 

The book is informative and 
written in a very readable form. 
The program was written by 
Madan L. Gupta and contains 
quite a few remarks, which 
makes the program easy to 
follow. 

A database system is a pro- 



gram that enables an operator 
to use a computer in an appli- 
cation that involves data with- 
out doing any programming that 
might be required for the 
specific application. The user 
has the capability to define the 
format of the database, which 
generally consists of alpha- 
numeric or numeric fields in rec- 
ords within a file. For example, a 
record within a checkbook file 
might consist of fields defining 
date of check, payee, amount of 
check, expense category, and 
whether the item is tax de- 
ductible or not. 

The user defines the fields, 
their format and their number 
within a record. The PIMS 
TRS-80 version is dimensioned 
for ten fields within each record 
and 99 records in a file. I have 
modified these limits because I 
have 48K of RAM in my system. 

Commands 

With PIMS, a user can gen- 
erate a database and operate on 
that database with commands 
such as SEARCH, SUM, LIST, 
ADD, CHANGE, RUBOUT, SORT 
and SAVE. The commands de- 
scribe the operation involved 
quite adequately. 

The SEARCH command will 
find any one or group of records 
that contains a field equal to a 
desired expression. For the pre- 
vious example, the user can 
search for all checks written for 



medical expenses or all checks 
written to a particular doctor. 
SUM will sum a numeric field in 
all or part of the records in the 
file. The sum operation can be 
made contingent on an expres- 
sion in another field of the rec- 
ords. This operation can be used 
to get the sum of all checks writ- 
ten to a particular doctor. 

LIST will display one, a range 
or all records in the file. ADD is 
used to add records to a current 
file. The format of the file has 
been previously defined by the 
user. CHANGE will change any 
field in one or more records. 
RUBOUT will delete one, a range 
or all the records in the file. 
SORT will sort the records in the 
file in ascending order of any 
field in the records, alpha- 
numeric or numeric. SAVE will 
save the file on the cassette in 
the original version (on the disk 
in the version I am presenting in 
this article). 

LABELS is a command that 
can be used to generate address 
labels from a mailing list file. 
This command allows label 
alignment and prints only the 
first five fields in the specified 
records. This allows the other 
fields to contain qualification 
data to be used for deciding 
which records are to be printed. 
HELP will list all valid PIMS 
commands. Finally, END will 
terminate the program with a 
timely reminder about saving 



the file before exiting. 

Modifications 

The first modification of the 
system involves expanding the 
number of records allowed with- 
in a file. With 48K of RAM, I 
could afford to allocate more 
space for string variables by 
changing CLEAR 6000 to 
CLEAR 22000 at the very least. 
In addition, I changed the 
dimensions of the R$ and D$ ar- 
rays from 100 to 500. I saw no 
need to enlarge the number of 
fields within a record from the 
preset ten fields. 

The second modification in- 
volves the use of the LINE IN- 
PUT command in place of the 
INPUT command. This change 
allows the use of commas or 
other punctuation in an alpha- 
numeric input stream. This 
negates the need to warn users 
about separating last and first 
names or city and state by com- 
mas. The lines involved in the 
change are 850, 1320, 1710, 
1910, 1950 and 3190. 

The next modification in- 
volves the use of a printer for 
some of the output. I will 
assume that a TRS-80 with disks 
will most likely have a hard-copy 
device too. Otherwise, for a long 
file, it is impossible to list a large 
number for records. The current 
program scrolls all output on the 
screen, and you can only stop it 
with a SHIFT® command. This 
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can be annoying after a 
while. . .after all, didn't you get a 
printer for hard copy? This 
modification allows printing for 
the LIST and SEARCH com- 
mands. The changes for printer 
usage are as follows: 

1. Add lines 1122 and 1325 as 
follows: 

1122IFT = 2GOSUB3450 
1325IFT = 7GOSUB3450 

2. Add lines 1650 through 1667 
as follows: 

1650 IF LP = 1 GOTO 1665 

1655 PRINT "("III")" 

1662 GOTO 1670 

1665 LPRINT TAB(20);"(";I;")" 

1667 LPRINT TAB(20);"— " 

3. Add lines 1685 through 1695 
as follows: 

1685 IF LP = 1 GOTO 1695 

1692 GOTO 1700 

1695 LPRINT TAB(20);N$(J);": ";B$(J) 

4. Add lines 3450 through 3490 
as follows: 

3450 REM HARD COPY SWITCH SETTING 

3460 LP = 

3470 INPUT "DO YOU WISH HARD COPY 

(Y OR N) ";A$ 

3480 IF LEFT $(A$,1) = "Y" THEN LP = 1 

3490 RETURN 

The last and most significant 



modification involves changing 
from cassette files to disk files. 
The task is quite easy if you 
don't mind having sequential ac- 
cess instead of random access 
records within a file. Since the 
program only operates on mem- 
ory resident files, I saw no need 
to have random access files. 

The one problem with sequen- 
tial access files is that when a 
file is opened for output, its en- 
tire contents are lost. This could 
be disastrous if the SAVE opera- 
tion is interrupted by a disk 
failure and TRSDOS is booted 
up. Since the file only exists in 
memory at that point, a bootup 
means lost data. To safeguard 
against such an occurrence, a 
backup diskette should always 
be made. In addition, I have 
changed the name of the file for 
the data output. That way, the 
old file is still there if the output 
operation fails. The last letter in 
the name of the file before the 
extension, password or drive 
number will be changed to a Z, 
regardless of what letter is there 
when you input the file name. 



The only disadvantage to this 
scheme is that if there is not 
enough room on a diskette for a 
second copy of your file, then 
the scheme itself will cause the 
problem you're trying to avoid. If 
you suspect that this will be the 
case, you can defeat this 
scheme by either using Z as the 
last letter for all your files or 
deleting lines 3191 through 3196 
from the changes below. 

The changes are as follows: 

1. Delete lines 1914 through 
1942. 

2. Add lines 1920 through 1940 
as follows: 

1920 OPEN "I", 1,F$ 

1930 INPUT #1,T$ 

1935 PRINT T$; "FILE LOADING" 

1940 GOTO 1950 

3. Change line 2070 to 

2070 CLOSE :GOTO 540 

4. Insert lines 3191 through 3198 
as follows: 

3191 FOR 11 =2 TO LEN(F$) 

3192 IF MID$(F$,I1,1) ="/" GOTO 3196 

3193 IF MID$ (F$,I1,1) = "." GOTO 3196 

3194 IF MID$ (F$,I1,1) = ":" GOTO 3196 

3195 NEXT 11 

3196MID$(F$,I1-1,1)= "Z" 
3197 PRINT F$;"FILE 
CREATED-RENAME IF DESIRED AFTER 



EXIT 

3198 OPEN "0",1,F$ 

5. Change lines 3200, 3280, 3300, 
3320 by deleting the "-" char- 
acter after each PRINT# com- 
mand. 

6. All line 3325 as follows: 

3325 CLOSE 

In addition to the above 
changes, the June 1979 issue of 
Kilobaud Microcomputing has a 
review of PIMS (p. 13, by Curtner 
B. Akin, Jr.) and a list of correc- 
tions and enhancements to im- 
prove operation. I was mystified 
by the first four changes, since 
my PIMS book has the corrected 
lines already. There is no note in 
the book of a second edition, so 
I don't know who made the mis- 
take. The other changes out- 
lined by Akin are very sound. 

Let me state again that the 
program is a very good value for 
$9.95 (I got it for $6.95 at the 
West Computer Faire in San 
Francisco). It might just get you 
to finally automate your house- 
hold chores and justify your ex- 
penses in purchasing the micro- 
computer system. ■ 
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Radio /hack 



DEALER 



COMPUTER SPECIALISTS 




15% Discount 
on 

TRS-80's - 1 
ANDACCESSORIES 



FAST 100 cps Centronics 730 PR I NTE R . . $800.00 
HIGHLY RELIABLE LOBO DRIVES. . .$375.00 



MICRO MANAGEMENT SVSTEMS 

DOWNTOWN PLAZA SHOPPING CENTER 
115CSECONDAVE.S.W. 
CAIRO, GEORGIA31728 " 72 
912-377-7120 
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How to add additional BASIC 

statements to your program, from cassette. 



APPEND It! 



UTILITY 



Curtis F. Gerald 

980 West St. 

San Luis Obispo CA 93401 



When programs are loaded 
from tape by the CLOAD 
command in your TRS-80 (and 
similarly in other systems), pro- 
grams or data that are in mem- 
ory are overlaid. This means 
that you cannot add a subrou- 
tine called from a main pro- 
gram that is already in memory, 
nor can you add additional 



lines of DATA statements to 
supply values for the READ 
statements of your program. 
The net result is that main pro- 
grams and all the subroutines 
they might wish to call must be 
written as one composite pro- 
gram, and the use of alternative 
subroutines or different data is 
impossible without entering 
them by hand. 

In some more elaborate com- 
puter systems, an APPEND 
command that adds the saved 
program to the end of the cur- 
rent one rather than replacing it 



is available. This is a most 
useful facility; the program 
described here provides the 
TRS-80 owner with the ability to 
append additional BASIC state- 
ments from cassette storage to 
a program already in the mem- 
ory. 

A second purpose of this arti- 
cle is to show how the program 
was developed. If you are like 
me, you often learn more by 
seeing how a problem is solved 
than by looking only at the final 
result. In the process of ex- 
plaining the development, I will 







10 


REM TEST PROGRAM 












20 


X = 2 












30 


FOR l% = 1 TO 4:PRINT l%,Xtl%:NEXT l% 




Location 


Contents 




Significance 


6 


1E 


Line 30 


42E9 


FC 




Next line 


7 


00 


Null 


A 


42 




at 42FC 


8 


81 


FOR 


B 


0A 




Line 10 


9 


20 


Space 


c 


00 




Null 


A 


49 


1 


D 


93 




REM 


B 


25 


% 


E 


20 




Space 


430C 


D5 


— 


F 


54 




T 


D 


31 


1 


42F0 


45 




E 


E 


20 


Space 


1 


53 




s 


F 


BD 


TO 


2 


54 




T 


4310 


20 


Space 


3 


20 




Space 


1 


34 


4 


4 


50 




P 


2 


3A 




5 


5? 




R 


3 


B2 


PRINT 


6 


4F 




O 


4 


20 


Space 


7 


47 




G 


5 


49 


I 


8 


52 




R 


6 


25 


% 


9 


41 




A 


7 


26 




A 


4D 




M 


8 


58 


X 


8 


00 




Null 


9 


D1 


t 


c 


04 




Next line 


A 


49 


I 


D 


43 




at 4304 


B 


25 


% 


E 


14 




Line 20 


C 


3A 




F 


00 




Null 


D 


87 


NEXT 


4300 


58 




X 


E 


20 


Space 


1 


D5 




= 


F 


49 


I 


2 


32 




2 


4320 


25 


% 


3 


00 




Null 


1 


00 


Null 


4 


22 




Next line 


2 


00 


End of 


5 


43 




at 4322 


3 


00 


program. 


Table 1. Hexadecimal codes that are stored when the test 


program 


1 is entered. 



show how BASIC statements 
are stored, how they are 
chained together during the ex- 
ecution phase, how variables 
are located in memory and how 
certain utility routines (which 
are located in ROM) are ex- 
posed. The technique used to 
locate these utility routines is 
also of interest, since the ad- 
dresses where these are to be 
found are not given in Radio 
Shack's documentation. (Some 
of these entry points are given in 
the T-BUG documentation for 
Level I BASIC, but not for Level 
II*.) 

There are several questions 
that must be answered before 
you can write the APPEND pro- 
gram, if you want to understand 
the internal workings of BASIC 
in the TRS-80. Even if your 
orientation to computing is 
purely from the high-level 
language point of view, your 
ability to use the machine and 
to correct some of the more 
subtle bugs will be enhanced 
by this information. (I guess 
that means that everyone 
should read this piece!) The 
program relates to Level II, 
although the changes needed 
to use the program in Level I are 
pointed out in the text. 

The program listing gives the 
machine-language listing of 
the APPEND program. The ac- 
companying assembler-lan- 
guage code and the comments 
should help you to understand 
the sequence of steps that are 



"This statement was true when the article 
was written, but more recent versions of 
T-BUG do give some entry points for Level 

II. 
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taken by the program. The 
discussion below shows how 
the program was developed 
and also provides a more de- 
tailed explanation of the pro- 
gram and how it is used. 

Storing BASIC Statements 

Look at the machine- 
language (hexadecimal) codes 
that are stored when a state- 
ment is entered either using 
PEEK or through the M com- 
mand of T-BUG. The latter was 
used in this study because most 
of the documentation for the 
Z-80 processor is written in 
hexadecimal. To illustrate this, 
see the simple program below: 

10 REM TEST PROGRAM 
20 X = 2 

30 FOR l% = 1 TO 4:PRINT l%, 
XTI%:NEXT l% 

The Level II manual gives a 
memory map that shows that 
programs always begin at loca- 
tion 42E9 (hex, equal to decimal 
17129). Using T-BUG, the bytes, 
in hexadecimal, are shown in 
Table 1, which also gives the 
meaning of each byte. We see 
that special codes are used to 
represent each of the standard 
operations, such as 93 for REM, 
D5for = and B2 for PRINT. This 
is how TRS-80 BASIC is able to 
compress program statements 
into a smaller space than the 
actual entry. The format in 
storage of a line in the BASIC 
program is also apparent: 

1. Each line begins with a two- 
byte pointer that gives the ad- 
dress at which the next line 
begins. 

2. This pointer is followed by 
the hexadecimal value of the 
line number. 

3. The line number is followed 
by a zero byte. When a program 
is listed, this null byte prints a 
space, even if no space was 
entered after the line number. 

4. Some of the special codes 
that are used to represent op- 
erations are given in Table 1. A 
more complete list is shown in 
Table 2. 

5. Variables are encoded as the 
ASCII values of the name. 

6. Constants are just the ASCII 
characters for the digits. 

7. Remarks are stored verbatim 
as their ASCII codes. 

8. Spaces within the line are 



also stored as ASCII codes. 
9. A null byte is inserted at the 
end of each line, coming just 
before the next address 
pointer. 

Determining the End Address 
of a Program 

By following the address 
pointers from one line to the 



REM 


93 


= 


D5 


FOR 


81 


TO 


BD 


PRINT 


B2 


t 


D1 


NEXT 


87 


LET 


8C 


IF 


82 


GOTO 


8D 


THEN 


CA 


STEP 


cc 


STOP 


94 


END 


80 


Table 2. 



next line, you can discover that 
two zero bytes occur where an 
address pointer would other- 
wise be after the last line of the 
program. Including the ter- 
minating null at the end of the 
last line, it appears that the end 
of a program is signaled by 
three zero bytes. 

By following through the 
bytes after the lines of the pro- 
gram, you find that the values 
of variables are stored in suc- 
cessive locations, with bytes 
that indicate the kind of 
variable (integer, single preci- 
sion, double precision or char- 
acter string), together with the 
name of the variable and its 
value. (String variables are 
stored as an address pointer to 
the locations that define them, 
together with their length.) 

Continuing System Execution 

Nothing in Table 1 indicates 
this, but it is reasonable to ex- 
pect that if the two bytes after 
the last line were replaced by 
another address pointer, in- 
dicating the start of another 
line, the execution would 
naturally continue until two 
zeros are encountered. This 
speculation is confirmed by the 
performance of the program. 
There is another more subtle 
issue, however, that is ex- 
plained below. 




Can yow computer; wa& wet solve thfspmbtem by itseff? 



"ON THEIR VACATION, TOM AN DICK VISITED A 
FARM. WHILE THERE, THEY NOTICED A PEN 
CONTAINING CHICKENS AND PIGS. TOM SAID 
THERE WERE 3 TIMES AS MANY CHICKENS AS 
PIGS. DICK SAID HE COUNTED 100 LEGS IN THE 
PEN. HOW JVIANY Ih*CK£NS WERE IN THE PEN?" 



withNLOS/1, it ca n! 

NLOS/1-16K; NLOS/2-32K, LARGER 
I VOCABULARY, FASTER, ACTION VERBS - 
I CREATES AND RUNS ITS OWN BASIC 

PROGRAMS -LEARNS PROCEDURES! 

STOP PROGRAMMING YOUR COMPUTER, 

CASSETTE 
S4.95 



SOURCE 
$1.95 



EDUCATE IT! 
ORDER TODAY! 



BERMATE - 



R.D. #3BOX192A 
NAZARETH PA 18064 





_MAILING 
MAILING 
MAILING 
MAILING 
MAILING 
MAILING 
MAILING 

_VENDOR 
VENDOR 
VENDOR 
VENDOR 
VENDOR 
VENDOR 



SOFTWARE! 

Yes! Quality Software for the TRS-80 is now 
written & available. BCC is pleased to be able to 
present some very fine software now with even 
more available in the very near future. Also we 
develop custom designed software for your 
every need. Write us for a FREE price quote. 

^ For Software Think BCC <=zzQ; 

S69.95 - A RANDOM ACCESS PROGRAM FOR DISK: REO. 48K, <! DRIVES 
Keeps track of an unlimited number of entries. Plus 
it allows direct access of information in any order. 
Today, list all people who have outstanding bills, & 
tomorrow produce a list in Zip Code order. You never 
have to sort because this program always knows where 
every record is & always keeps them in order. 

S39.95 - A RANDOM ACCESS PROGRAM FOR DISK: REC. 32K, 2 DRIVES 
This program keeps track of an unlimited number (650 
per disk) of vendors. Allows direct access of coded 
information by vendor number, 8. also permits you the 
added convienence of reference by contact name, com- 
pany name, category, etc. Also gives reports. 



TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation. 

vS^ For Supplies Think BCC -^Q/ 



3M BRAND DISKETTES IN LIBRARY CASE $4 9. 
"is certified to be error free 

_3M BRAND CASSETTE TAPES $2.79ea (In units c 
igned to give error-free performance in mic 
leader less. 

RECONDITIONED CENTRONICS PRINTERS - Send fc 



)5 (10 Diskettes) Each diskett 



2). 
nput€ 



des- 
comes 



D Master Charge Exp. Date Card No.. 

d Visa Signature 



ORDER NOW! All programs come on quality cassettes. Programs are available on diskette for an 

additional charge of $7.00 per order. NYS residents add 7%. Check boxes of items being ordered: 

# of items ordered Total amount enclosed (All items must be prepaid) 

Bourrut Consulting Corporation ^57 

. 21 Friendly Rd. Smithtown.n.V 11787 . 
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VERBATIM® ATHANA® GEORGIA MAGNETICS® 

Floppy Diskettes for 

ANY COMPUTER SYSTEM 



8 " Floppies only $3 2 e ° a 

HUNDRE 

10 for $3.65 e a • 50 for $3.40 ea 



ea. 

HUNDRED LOTS 



We reserve the right to ship either of the name brands that we carry. 

n 



5 1 /4 Mini-floppies only $2 

HUNDRED! 

10 for $3.10 ea • 50 for $2.85 ea 



60 

ea. 

HUNDRED LOTS 



SPECIFY SIZE, TYPE, & COMPUTER 

5'/4 " Soft Sector, 10 Sector, 16 Sector— 8" IBM Compatible, Hard Sector 



CALL TOLL-FREE 24 HRS. TO ORDER 

800-824-7888 



OPERATOR 814 

CALIFORNIA 800-852-7777 gladly serviced C.O.D. 



Schools and 
universities 




DC SOFTWARE & COMPUTER PRODUCTS 
POST OFFICE BOX 503 
SAN BRUNO, CALIF. 94066 

FOR INFORMATION 415-348-2387 



^59 



EXPANDED MAILLIST SYSTEM 

By Harry Hopkins 

Alter 1 8 month-, ol development and one year in field testinq C.E.C.S. now 
releases the most complete mailinq list system available for the TRS-80. at a 
special low introductory price of $59.95. The system requires a single disk, a 
32k interface and a printer. 

The Expanded Maillist System utilizes an exclusive machine lanquaqe sort 
which allows for the sort of 500 records by name, state or zip code in 5 seconds! 
The system has complete error trappinq and recovery such as automatically savinq 
the file when memory space is full and remaininq in the system under a file not 
found' condition. The system also has multiple file and reorqanization capabilities. 

The followinq fully linked proqrams are included in the Expanded Maillist 
System: 

1. DUPLICATE CHECKING— Checks for duplicates as you enter and also has 
a separate routine that will purqe an entire file of duplicate names with a sinqle 
command. 

2. FILE MAINTENANCE— Used for addinq. deletinq and complete editinq 
of your mail list files. 

3. LABEL AND LIST PRINTING— Allows selective printinq of labels or lists 
on up to a ten diqit key. Also has full suppression capability. For example, if 
you want a list of everyone in your file with a 'JAN' in their key code except 
those with an '80'. you shou'd select JAN' and suppress '80'. 

4. STATUS ANALYSIS — This program will qenerate statistical reports on the 
percentages of 'names with certain keys or regional breakdown. Very useful for 
last issue notices on labels. 

5. FILE REORGANIZATION— With this proqram you may reorqanize your 
files into specific alpha or zip code ranqes for true multi-file capability. 

6. MULTI-PURPOSE LABEL UTILITY— Provides formatted printinq of labels 
for special applications. 

Expanded Maillist System on diskette with manual $59.95 
Manual only $3 with full credit towards purchase. 

AMCT-80 

By Earl Peterson 
Thu automatic morse code teacher for the I6k. level 2 TRS-80 is the only 
morse code program that will automatically (at your option] slow down or speed 
up depending on your proficiency to receive code. It includes 9 preproqrammed 
progressive exercises. Fully variable speed up to 30 w.p.m.. I -9 characters per 
group and I -9 spaces between groups are user selected options. The send mode 
allows for keyboard entry concurrent to sending by utilizing a 256 byte rinq 
buffer. There are 9 user programmable messages of 64 characters each. 




achine language progr 



the 



rse code teacher of ton 



AMCT-80 on cassette with full documentation $14.95 
Dealer inquiries invited. 



^^ 



COST EFFECTIVE COMPUTER SERVICES 
Ute — P. O. Box 3543 Grand Junction, CO 81502 

(303) 243-3629 ^52 



Utility Routines Available 
for Reading a Cassette Tape 

The T-BUG booklet gives en- 
try points for subroutines to turn 
on the cassette and to read or 
write tapes. These are not nec- 
essarily the same as the CLOAD 
and CSAVE routines, however. 
Unfortunately, this information 
is not given for Level II, only for 
Level I. 

In addition to routines in 
ROM, T-BUG has subroutines to 
do these chores. However, to 
find them, you must disassem- 
ble T-BUG. This is a tedious 
chore when done by hand, for 
T-BUG is about 1000 bytes long. 
Looking for the routines within 
ROM, which is about 12K, is 
even more tedious. 

However, there is a clue that 
allows the task to be shortened. 
The T-BUG booklet explains that 
each tape has a leader consist- 
ing of 128 zero bytes followed by 
a hexadecimal A5 that is used 
for synchronization. If this is so, 
a loading routine should have, 
near its beginning, these assem- 
bler statements: 



CP A5 FE 

JR NZ, displ 20 



A5 



hex codes 



If we can locate the string of 
hexadecimal bytes, FE A5 20, 
we will have found a candidate 
for the tape input subroutine. 
Fortunately, the Z-80 instruc- 
tion set has a block search 



command, so the short assem- 
bler program in Example 1 ought 
to find the string. 

After the return to the T-BUG 
monitor produced by the last 
statement, the register display 
command will show where the 
sequence is located. Two such 
points exist; their hexadecimal 
addresses are 029D (in ROM) 
and 464B (in T-BUG). Example 2 
shows the program in the ROM 
area. 

By looking at the code for the 
subroutine at 0241 H, you can 
see that this reads bits from the 
tape until a one bit is found 
(this is the "start bit" for a 
group of eight that comprises a 
byte of information). To get a 
full byte, the bit input routine 
must be called eight times. 
Hence, we suspect that a set of 
instructions like this will be in 
the routine that inputs a full 
byte: 

LD B.08 06 08 

CALL 0241 CD 02 41 hex codes 

DJNZ -5 10 FB 

The sequence of hex digits 
06 08 CD will probably be 
enough to locate the routine. 
Sure enough, when the pre- 
vious search routine was 
modified, the sequence was 
found at two locations, one in 
ROM at 0237 (hex) and the other 
in T-BUG. The program begin- 
ning at hexadecimal location 
0235 is shown in Example 3. 



Hexadecimal 


Assembler language 






21 00 00 


LD HL.0000 




;begin at start of 


memory 


01 00 00 


LD BC,0000 




;look forever! 




3E FE 


LD A,FE 




;load A with FE so we 


ED B1 


CPIR 




;can compare and repeat 


3E A5 


LD A,A5 




;see if next byte 




BE 


CP(HL) 




;isA5 




20 F7 


JRNZ.-9 




;if not, look some more 


23 


INCHL 




;see if 




08 


DECBC 




;next byte 




3E20 


LD A,20 




;is20 




BE 


CP(HL) 




;in hex 




20 F0 


JR NZ.-10H 




;if not, repeat 




CD 80 43 


Break Point 




;we found it! 








Example 1. 




Hex address 


Hex codes 


Assembler code 




0298 


CD 41 02 




CALL 0241 


;subr call 


029B 


FE A5 




CPA5 




029 D 


20 F9 




JRNZ, -7 


;repeat the call 


029F 


3E2A 




LDA,"- 


:display 


02 A 1 


32 3E 3C 




LD (3C3E),A 


;an' 


02A4 


32 3F 3C 




LD (3C3F),A 


;and another 


02A7 


E1 




POPHL 




02A8 


C9 




RET 


;return 






Example 2. 
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The subroutine we have 
found will enable us to input 
one byte from tape. Some addi- 
tional searching, similar to the 
above, located a routine, 
entered at location 01 FE, to ini- 
tiate cassette motion. 

In summary, the utility rou- 
tines that are needed to input a 
program from tape are shown in 
Example 4. (These are Level II 
routines. There are cor- 
responding routines within the 
Level II monitor, but they have 



different addresses.) 

Format on Tape from CLOAD 

With the above information 
about utility routines, it is not 
hard to write an assembler pro- 
gram to read in a sample pro- 
gram on tape and put it at any 
desired location in RAM. The 
one I used is shown in Example 
5. It writes the tape, beginning 
with the first byte after the A5 
synchronization code, into suc- 
cessive locations after 4B00. 



Hex address 


Hex codes 


Assembler code 


0235 


C5 


PUSH BC 


0236 


E5 


PUSH HL 


0237 


06 08 


LD B,08 


0239 


CD 41 02 


CALL 0241 


023C 


10 FB 


DJNZ -5 


023 E 


E1 


POPHL 


023 F 


C1 


POPBC 


0240 


C9 

Example 3. 


RET 


CALL01FE 


Initiates cassette motion 


CALL 0241 


Read one bit, shift 


into A register 


CALL 0235 


Read one byte, return in A register 




Example 4. 




CD FE 01 


CALL 01 FE 


;turn on cassette 


CD 41 02 


CALL 0241 


;get a bit into A 


FE A5 


CP A5 


;is (A) = A5? 


20 F9 


JR NZ.-7 


;repeat until it is 


21 00 4B 


LD HL.4B00 


;point HL to IOC4B00 


CD 35 02 


CALL 0235 


;get a byte from tape 


77 


LD (HL),A 


;and store it 


23 


INC HL 


increment HL 


18 F9 


JR -7 

Example 5. 


;repeat for next byte 



This program is an endless loop, 
of course, but we can stop the 
action with the reset button on 
the keyboard. 

Using this assembly-lan- 
guage program (translated into 
hexadecimal by hand, since I 
don't have an assembler pro- 
gram), I put a sample tape that 
had a program written by the 
CLOAD command into mem- 
ory. The major new information 
this gave was that four bytes 
are placed before the program 
itself. The first three of these 
are each D3 (in hex); the fourth 
byte is the ASCII code for the 
name under which the program 
was saved. 

Following these four bytes 
come the bytes of the program, 
each line beginning with the 
pointer to the address of the 
start of the succeeding line, 
and the three successive zeros 
that indicate the end of the pro- 
gram. A checksum byte follows 
all this, but that is not of prin- 
cipal concern in this study. 

It appears that we now have 
all the information needed to 
write the APPEND routine. The 
strategy to be employed is com- 
posed of these steps: 

1 . Beginning at location 42E9 
where the first of next line ad- 
dress pointers is located, jump 
from one address pointer to the 
next until two zeros are found. 
This gives the end point of the 
program already in memory 
and the point where the ap- 



Program listing. Assembly-language program to append a BASIC program on tape to the end of 
an old one in memory. 

Location Hexadecimal Assembler code 

;Each line of BASIC begins with a pointer 
;to the beginning of the next line and 
;ends with a zero byte. The first line 
;begins at *+2E9 • Using these pointers 
; in HL , trace through to find the end of 
j the present program which is signalled 
;by two zero bytes after the last line. 



^F80 



4F88 



2A E9 k2 


LD HL,^2E9 


3E 00 


LD A.00 


BE 


CP (HL) 


28 06 


JR Z.06 


5E 


LD E,(HL) 


23 


INC HL 


56 


LD D,(HL) 


EB 


EX DE.HL 


18 F5 


JR -11 


23 


INC HL 


BE 


CP (HL). 



point HL to first addr ptr. 

to test for zero bytes. 

does next line begin wth zero? 

if so, loolc for second. 

not the end, so load 

the pointer 
into DE. 
land then back to HL, 
repeat for next line, 
is there a second 

zero byte? 



pended portion should be 
placed. 

2. After saving the above ad- 
dress, read in the program to be 
appended from tape, writing it 
into successive locations after 
the root program. 

3. Adjust the next line point- 
ers within the appended por- 
tion by adding the displace- 
ment from 42E9 (where these 
originally resided) to the new 
starting location. 

4. Transfer back to BASIC by 
the HALT command (hex code 
76), which, in some mysterious 
way, has been transformed by 
Radio Shack into a call to the 
READY prompt. 

When I follow this strategy, 
all seems to go well. The pro- 
gram from tape is properly ap- 
pended, the address pointers 
are adjusted to their correct 
values, the LIST command cor- 
rectly displays the combination 
of the root program and the ap- 
pended part, but when the RUN 
command is entered, queer 
results occur. In some cases, 
gibberish is displayed on the 
CRT; while other trials go into 
endless loops. 

Requesting a LIST of the pro- 
gram after such unusual be- 
havior shows that one more 
thing is needed to APPEND a 
new program. When the pro- 
gram is executed, the variables 
referred to in the statements of 
the root program are inserted 
into memory on top of the ap- 
pended portion. When these 
statements are reached during 
the execution, they have been 
replaced by the memory repre- 
sentation of variables, and this 
is certainly not a valid BASIC 
statement. It is no wonder that 
the results are weird. 

Diagnosing the problem is a 
big step towards its cure. The 
system must maintain a pointer 
to the address where variables 
begin. If we can locate where 
that address pointer is stored, it 
will not be hard to make it point 
to a new location after the end 
of the appended portion. 

By entering a variety of short 
BASIC programs into memory 
and then determining where the 
variable is stored, it is not dif- 
ficult to find that the required 
address pointer is stored by the 
system at locations 40F9 and 
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40FA. I modified the first ver- 
sion of APPEND accordingly to 
change the address stored 
there to the next location after 
the two zero bytes, which is the 
normal end of the program in- 
dicator. 

Using the APPEND Program 

The machine-language cod- 
ing shown in the program listing 
is loaded into memory. I used 
the T-BUG program to do 
this by modifying memory with 
the M command. It could also 
be done with the POKE com- 
mand, but addresses and hex 
bytes would first have to be 
converted into decimal. The 
program is then put onto tape 
for storage and to make it easy 
to reload at a later time. (This re- 
quires the T-BUG program.) 

To add a program that has 
been put onto tape with the 
CSAVE command to follow a 
root program already in mem- 
ory, follow these steps: 

1. Enter the root program in 
the usual way. 

2. Using the SYSTEM com- 
mand, load the APPEND pro- 
gram. To prevent overwriting by 
the BASIC monitor, MEMORY 
SIZE should be set at 20,350 or 
less. 

3. Before initiating execution 
of APPEND, put the tape hold- 
ing the program to be append- 
ed into the tape player, posi- 
tioned at the start of the pro- 
gram and readied for input. 

4. Initiate execution of the 
APPEND program by '/ENTER'. 
The tape recorder will begin to 
operate, and when the append- 
ed portion has been loaded, the 
READY prompt will appear. You 
can now LIST or RUN the com- 
posite program. 

5. To append two or more pro- 
grams at the end of those al- 
ready in memory, repeat steps 3 
and 4. In this case, execution of 
APPEND is initiated by this se- 
quence: POKE 16526,128: 
POKE 16527,79: X = USR(0). 
(This is the technique used to 
transfer control to a machine- 
language program whose entry 
point is at 4F80 hex.) 

If your system has more 
memory than 4K, you will prob- 
ably want to locate the AP- 
PEND program near the end of 
it. The only changes that are 



4F90 



2B 
20 F5 



4F97 



4FA0 



4FA? 



4FB0 



4FB9 



IffCl 



1+FC? 



4FD0 



E5 




PUSH HL 


CD FE 


01 


CALL 01 FE 


CD <+l 


02 


CALL 02^1 


FE A 5 




CP A5 


20 F9 




JR -7 


06 04 




LD B.04 


CD 35 


02 


CALL 0235 


10 FB 




DJNZ -5 


El 




POP HL 


E5 




PUSH HL 


CD F0 


iff 


CALL TRANS 


A7 




AND A 


20 FA 




JR NZ.-6 


CD F0 


kF 


CALL TRANS 


A7 




AND A 


20 F4 




JR NZ.-12 


CD F0 


i+F 


CALL TRANS 


A7 




AND A 


20 EE 




JR NZ.-18 



AF 


X0R A 


El 


POP HL 


E5 


PUSH HL 


11 E9 lj-2 


LD DE,'+2E9 


ED 52 


SBC DE 


EB 


EX DE.HL 



4FD7 



CI 




POP BC 


0A 




LD A,(BC) 


6F 




LD L.A 


A7 




AND A 


03 




INC EC 


20 


Ok 


JR NZ.04- 


0A 




LD A,(BC) 


A7 




AND A 


28 


oc 


JR Z , 1 2 


0A 




LD A,(BC) 


67 




LD H,A 


19 




ADD HL.DE 


7C 




LD A,H 


02 




LD (BC) ,A 


0B 




DEC BC 


7D 




LD A.L 


02 




LD (BC) ,A 


W 




LD B,H 


4D 




LD C.L 


18 


EA 


JR -22 



DEC HL move HL back. 
JR NZ.-ll j if not two zeros, continue. 
;we have now found two zeros at end of 
;the root program and its address is 
; in HL. Store this into the stack, then 
j load the new material from cassette, 
save end address, 
turn on cassette, 
get a bit, shift it 
into A and repeat 
until the sync byte, 
skipping over the 
next four bytes , 

(three D3 , then name), 
get the start addr for 

the new segment, 
but also save for later. 

transfer one byte. 
see if it was a zero, 
continue if not. 
one zero found. Transfer 
a second, see if zero, 
continue if not. 
two zeros found, 

see if three, 
only two, so continue. 
! the new segment is now loaded at the 
iend of the old one, but the line pointers 
jmust be adjusted by adding the length 
j of the old program to each of them. 
; Compute this length and put into DE. 
be sure CY is zero, 
get loc of end of old 

program but also save it. 
start addr of old into DE 
t and subtr from (HL) . 
;put length into DE. 
We now have the correct value to adjust 
the line pointers in DE. The stack 
holds the location of the first one 
to be adjusted. Use BC as pointer 
to the next line address to be 
adjusted. Use HL to add the length 
value to then, then replace each pointer 
with the adjusted value. 

BC points to the line pointer. 
put first byte of 

addr into L and also 
test to see if a zero, 
bump the pointer in BC 
if first byte not zero, 

move on. 
we have one zero, If 
there is a second, we 
are done loading. 
! continue by putting 
second byte of addr 

into H . 
; adjust the value. 
;put the adjusted 
next line pointer 
into where BC 
points so that 

old one is replaced. 
;move addr of next line 

pointer into BC from HL . 
i repeat for next addr ptr. 
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;at this point 


the new segment is loaded, 










;and its address pointers have been 










; adjusted. We 


still must make a 










; correction to the system first variable 










;pointer that is located at 4-0F9 . 




03 






INC BC 


bump BC to give loc for 
start of variables . 




21 


F9 


1*0 


LD HL.40F9 


point HL to system location 




71 






LD (HL) ,C 


and store the 




23 






INC HL 


the address from 




70 






LD (HL) ,B 


BC there. 




76 






HALT 


really is a return to BASIC. 










;This subroutine is called to transfer 










;one byte from 


the tape to the location 










jwhose address 


ls contained in HL. 


Jj-FFO 


CD 


35 


02 


CALL 0235 


get the next byte. 




77 






LD (HL) ,A 


store it. 




23 






INC HL 


bump the pointer. 




C9 






RET 


return. 



TRS-80 SOFTWARE 



MAILING LIST (32K, disk) $69.95 

Over 1000 names and addresses on a single diskette. 
Add, change, delete, find name, alphabetic or zip 
code sort, print labels. 

HOME BUDGET (32K, disk) $49.95 

Keeps track of your checkbook, income and month- 
ly bills. Monthly and year-to-date summaries. 
SMALL BUSINESS ACCOUNTING (32K, disk). $49.95 
Handles income, expenditures and payroll for a 
business of up to 16 employees. Daily, monthly, and 
year-to-date totals. Designed after Dome Bookkeep- 
ing Journal. 

MONITOR #4 $49.95 

Machine language monitor including disassembler, 
memory display, move, verify, search, modify; object 
code relocater; read and write object tapes or disk 
files; communicate via RS-232-C Interface; more. 

SMART TERMINAL $49.95 

For use of RS-232-C Interface with a time-sharing 
system. Automatic memory transmission; control 
key; upper/lowercase. 

CONSULTING, ADVICE, DEVELOPMENT OF CUSTOM 
SOFTWARE TO SUIT YOUR NEEDS. 

HOWE SOFTWARE 

14 LEXINGTON ROAD *" 103 

_ NEW CITY, NEW YORK 10956 ~— . 



For Canadian 
* Owners 



Lower Case Modification . . $65.00 
Cassette Load Modification . $20.00 
Radio Shack Numeric Keyboard 

Installation $50.00 

(You supply numeric pad) 

RS232C Serial 1/0 Port for Printer 
etc. (Complete with connectors) 
For Use With or Without Expansion 
Box $169.95 

For a complete catalog and credit 
vouchers worth $25.00 on future 
purchases send $5.00 to: 

"All Quotes in Canadian Funds 

COMPUTER 



ORTHON 



^108 



12411 Stony Plain Rd., 
Edmonton, Alta, T5N 3N3 



needed are to modify the sub- 
routine calls that occur at loca- 
tions 4FA7, 4FAD and 4FB3. 
Since only JR transfers are 
used within the main body of 
APPEND, it is in relocatable 
form except for these three 
subroutine calls. 

If you have Level I instead of 
Level II, the subroutine calls to 
monitor routines will have to be 
changed. The program will have 
to be loaded using T-BUG and 
control passed to it from that 
same utility package. While this, 
in principle, allows you to use 
the APPEND program with Level 
I, it would hardly be a practical 
thing to do because the BASIC 
program will frequently overlay 
T-BUG. ■ 



| Advanced Scientific Software for I 

TRS-80 and NORTH STAR 
MATH Librar y I 

22 quality programs (req. 16K) including root of 
equations, integration, differentiation, simulta- 
neous equations, matrix operations, interpola- 
tions, regression analysis (linear, polynomial, 
multiple), ordinary differential equations, partial 
differential equations, statistics and plotting; 
with manual. 

TRS-80 disk $25. 

TRS-80, Level II tape $22. 

North Star disk (single density) $35. 

ODE Master 

Solves single and simultaneous ordinary differ- 
ential equations; can handle even 'stiff prob- 
lems; error control and formatted output to CRT 
or printer; with manual. 



TRS-80 Level II, 16K tape 
North Star disk (single density) 



$15. 
$20. 



Custom Software for education or professional 
use is available. 

iir. Lcc » 

L.5819 Thomas Ave., Philadelphia PA 19143 (215) 748-4558 



TRS-80 SYSTEMS -software-- 

" DATA HAHAOfH{NI SYSTEM " 
USEE DEFIHED FIIESCEPOKIS SORTS 
NO PROGRAHHIHG REOUItfD 
MOOft I VFJL (IK, 2 NSKI-S1 50.00 
MODQ II VER. (MX. I DI5X)-S250.0O 
MANUAL ONIY-S15.00 (REFUND. ON PUB 
CHASE) 

• ' CAI (COMPUTER 
ASSISTED INSTRUCTION) 
AUTHOR COURSES AND TAKE COURSES 
MODE! I VEIL (UK. 2 DISKI-SI 50.00 
MODEl II VER. (MK, 1 DISKI-J250.00 
MANUAI ONLY- SI5 00 (REFUND. ON PUR- 
CHASE) 

• NEWDOS— $49.00 
NEWDOS+— $99.00 
• TRSDOS2.3— $14.95 
(INCLUDES MANUAL) 
* STYLELISTER 
REQUIRES I6K. I DISK 
LIST BASIC PROGRAMS BY GOSUB CALLS 
SI 5.00 ION CASS.) OR $20.00 (ON WSX) 
• • WORD 
PROCESSING • * 
(OR MODE I 

• ELECTRIC PENCIL(T)— 
$99.00/(D)— $ I 50.00 
EORMOOail 
NEW WORD PROCESSOR 



-•Hardware- 
UK IEVEL II-S7J9.00 
LEVEL II KI1S-JI20.00 

• * USED TRS-80'» ■ • 

PLEASE CA1I FOR OUOTES ON SPECIFIC 
SYSTEMS. THESE ARE TRADE-INS AND IN 
EXCaiENT SHAPE 

• • PRINTERS * • 
CENTRONICS 
T022-SI9M.OO 
702 W'LOWER CASS-S2I00.00 
779 IRACTOR-JI 175.00 

INTEGRAL DAIA SYSTEMS 
IP 440-5995.00 
IP 225-1949.00 
IP 125-1779.00 

NEC 

SPINWRIIER-S2M5.00 
• ' DISK DRIVES * • 
SHUROART W.P0MR-S399.00 
2 DRIVE CABLE FOR ABOVE-S25.00 
4 DRIVE CABLE FOR ABOVE-S35.00 

' • MODIFICATIONS ' ' 
LOWER CASE MOD Kll (EP VERSI0N-S20.00 
ABOVE MOD INSTALIED-J50.00 
IEVEL I IN LEVEL II (INSIAUEDI-S75.0O 
••• "WE TAKE MODEL I 
SYSTEMS IN TRADE FOR 



MODEL II SYSTEMS. CALL 
FOR SPECIFIC QUOTES 



WERT. DBfTE. COPY, MOVE IUSTIFY! 



A FIRST FOR MODQ 11— $99.99 
VERN STREET PRODUCTS / RADIO SHACK DEALER 
I 14 W TAFT / SAPULPA OK 74066 
PHONE (918) 224-5347 OR (918) 224-4260 

TERMS— COD WELCOME. CASH. MONEY ORDER. OR 
CHECKS. MASTER CHARGE AND VISA 

ACCEPTED— ADD 3% «^111 




These popular, professionally developed 
applications are low-priced. Guaranteed 
performance! Detailed booklet included. 

• BUDGET & INVESTMENT $17.95 

• BUDGET & CHECKING $1^.95 

• HOKE INFO RETRIEVAL $11.95 

• MATH (ages 5 and up) $ 7.95 

• STOCK PORTFOLIO $18.95 

• AUTOMOBILE $12.95 

• MASTERMIND game $10.95 

• MONTE CARLO game $ 7.95 

• and others from $ 4.95 

Send order, or $1.00 for descriptive 
catalogue (free with order) to: 17^1161 



NEWBY SOFTWARE DEVELOPMENT CO. 
299 DAWLISH AVE. TORONTO. CANADA M4N IJ6 



c/> 

LU 



EDUCATIONAL 

* PERSONAL 

* BUSINESS 



O 



(/> 

-< 
(/> 

H 

m 



Model 1 TRS-80™ Software 
Basic 1,2, Disk 2.2 & Assembler 

THE DIFFERENT COMPANY 

If you DONT want your software on | 
high quality cassettes, detailed instruc- j 
tion manuals, user oriented, guaran- | 
teed loadable for 30 days andacompa- I 
ny that will answer user's technical | 
questions, then DON'T COME TO US! i 

If you DO want GREAT SOFTWARE, 
need a debugging service or custom ' 
program at a very reasonable price and I 
a company that takes an interest in the | 
hobbyist as well as the professional, i 
then send for our free catalog today! i 
Mailed 1st class. ] 

•Home of the CWELLANS- ^113 | 

I BOX 02205, Cleveland, Ohio 44102 J 
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TUTORIAL 



Move your Machine Code 

programs around with this BASIC idea. 



Relocate with PEEK POKE 



Irwin Rappaport 

24 Hemlock Hill Road 

Upper Saddle River NJ 07458 



If you are already well ac- 
quainted with machine code 
and microprocessor instruction 
sets, please excuse the rest of 
us during some of the dis- 
cussion that follows. The BASIC 
program resulting from this, 
however, may be of interest to 
anyone who has had an urge to 
work on a general method for 
relocating machine-language 
programs. 

The relocation routine de- 
scribed here can, for example, 
move Microchess 1.5 so that it 
will be fully compatible with the 
TRS-80 mini-disk system. And if 
you use T-BUG and have not yet 
moved it to high memory (see 
"Getting T-BUG HI" 80 Micro- 
computing, January, 1980, p. 
118), this general address 
changing system will just about 
do it for you. 

While the procedure refers to 



the Z-80 and TRS-80, the con- 
cept is adaptable to other pro- 
cessors and machines. Try it. 
After all, it's your computer, and 
programs should go where you 
want them to go! 

Introduction 

In relocating machine-lan- 
guage programs, all instruc- 
tions containing specific intra- 
program addresses must be 
found, and the addresses must 
be changed to correspond to the 
new location. For certain, there 
will be an abundance of jumps, 
calls and address loads in a 
commercially available ma- 
chine-code program. After all, if 
it was short, simple and direct 
we would have written it 
ourselves. 

Unless you have a lot of time 
and patience, the detour ad- 
dresses are too numerous to 
search out one by one. Instead, 
that's where the TRS-80, or any 
other computer, can be put to 
work. The only requirement is 
that the machine have software 
capable of altering the "object 
code" under program 
control. . .in other words, PEEK 



and POKE capability. Then work 
can be done in BASIC, so it's 
understandable. 

Since addresses in our micro- 
computers are contained in two 
successive bytes, giving us the 
64K (actually 65,536) different 
address possibilities, we can 
keep "moving day" simpler by 
dealing with the first digit of the 
high-order byte only. That is, if a 
move from the 4000H area to the 
7000H area is desired, all we 
need to do, for example, is re- 
direct a 430A address to 730A, 
and be done with it. So basical- 
ly, we will PEEK, evaluate and 
decide either to POKE a new 
value or go on to the next PEEK. 

To design a routine with this 



capability, we must become just 
a little more than casually 
familiar with the instruction set 
for our particular micro- 
processor. Actually, working on 
this project turned out to be a 
painless way of getting to know 
more about the Z-80, and the 
whole machine-language pro- 
cess in general. It was fun, 
almost. So get hold of an in- 
struction set and look at it and 
the PEEKPOKE program listed 
here as we go through this. 

Examining the Instruction Code 

First, we will divide the in- 
struction set into groups that 
are meaningful to the problem 
at hand. 



Input 


Hex Value 


Decimal Val 


TRS-80 Val 


Start PEEKing 


913F 


37183 


-28353 


Stop PEEKing 


9FA1 


40865 


- 24671 


High Order Start, Original 


40 


64 


64 


High Order End, Original 


50 


80 


80 


High Order Start, New 


90 


144 


144 




On Screen Results 






# of Changes 1 Byte load 






684 


-24804 (9F1 A) 





PEEKPOKE specifications. 
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Group I— a complete instruction 
contained in one byte; no ad- 
dress or values follow. 
Group IIA — a one byte load in- 
struction followed by one byte 
value. 

Group IIB— a one byte instruc- 
tion followed by a two byte 
value. 

Group III— a one byte non-load 
instruction followed by a one 
byte value. 

Group IV— a two byte instruc- 
tion where the first byte is hex 
CB. 

Group V— a two byte instruction 
where the first byte is hex DD. 
Group VI— a two byte instruc- 
tion where the first byte is hex 
ED. 

Group VII— a two byte instruc- 
tion where the first byte is hex 
FD. 

The eight groups cover all 
possibilities for the Z-80. Now 
we must design a routine that 
will logically step through a 
machine-language program, 
categorize what it finds, decide 
when a change is needed and 
make the change. Well, certainly 
Group I won't be of concern to 
us, since no values, and 
therefore no addresses, are 
associated with those instruc- 
tions. 

Group III contains arithmetic, 
compare, relative jump instruc- 
tions and values, as well as port 
I/O addresses and values. While 



it is conceivable that some pro- 
gram may go through a con- 
volution wherein the value byte 
of an instruction in this group is 
indeed based upon a high-order 
portion of an address, it is most 
unlikely. Therefore, we will have 
our routine ignore all of Group III 
also. As for Group IV, none of 
the instruction codes beginning 
with hex CB have value bytes 
associated with them, so these 
manipulators will have nothing 
to do with our project either. 

So far it has been easy. We 
haven't had to do a thing. But 
now for the real action, which 
will not be much more difficult. 
When our routine comes upon 
Group IIB instructions, we will 
have it take a look at the value 
bytes following. 

Since only the high-order ad- 
dress byte is of interest, our 
routine skips the first value byte 
and examines the second one. It 
compares that byte with the 
intra-program high-order ad- 
dress byte test range (which we 
will have input into the routine at 
the start), and if a favorable 
compare is determined, a new 
address value will be POKEd in. 
(Again, we will input the infor- 
mation needed to determine the 
desired new address.) 

The DD's of Group V have to 
be examined. First, the byte 
right after DD is checked to 
determine the nature of the in- 



TRS-80 is a registered trademark of TANDY CORP. 



New Address 


Contents 


Purpose 


8C00 


Transferred 


Instructions 


to 


video screen 


for 


8FFF 


contents 


game 


9000 


21 


Addresses 


9001 


00 


9000 


9002 


8C 


to 


9003 


11 


900D 


9004 


00 


are 


9005 


3C 


block 


9006 


01 


transfer 


9007 


00 


to 


9008 


40 


video 


9009 


ED 


screen 


900A 


AO 




900B 


EA 




900C 


09 




900D 


90 




900E 


C3 


Jump to 


900F 


FD 


chess 


9010 


91 


entrance 


9011 




Extra 


to 




space and 


91 3F. 




stack area 


913F 


Start of chess 


main body 


91 FD 


Entrance point 


in program 


9FAO 


End of chess main body 




«.|i|.(lt.'. 1 ...|.i4,7,r,t— ^' • •' ':„ 

:;k:::;:;w::::::^-i; 
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SYSTEM 



USYSTEM 
EXPANSION 

FOR THE 

TRS-80™ 

AT 

ib/lO- 95 l pc BOARD * 1 

9037 |_ USER MANUAL J 



• SERIAL RS232C 20mA I/O 

• FLOPPY CONTROLLER 

• 32K BYTES MEMORY 

• PARALLEL PRINTER PORT 

• DUAL CASSETTE PORT 

• REAL-TIME CLOCK 

• SCREEN PRINTER BUS 

• ONBOARD POWER SUPPLY 

• SOFTWARE COMPATIBLE 

• SOLDER MASK,SILK SCREEN 

LNW 
RESEARCH ^ 

8 Hollowglen St. Irvine CA 
714-552-8946 92714 



TO ORDER 



P.O.Box 16216 Irvine CA 92713 
Add S3 for postage and handling. 
CA residents add 6% sales tax 
$349.95 Assembled w case (limited availability.less RAM) 



Microchess relocation map. 



INCOME TAX 



For The TRS-80* 

TAX PROGRAM BOOK 

Many Tax Programs — Helpful 
Programming Hints for New- 
comers — and How to Handle 
Your Own TRS-80, Taxwise. 

The book that lets you program your own Income Taxes. In- 
cludes Form 1040A, Form 1040, Schedules A, B, C, D, E, F, G, 
R and SE, Form 2210, Investment Credit, Minimum Tax, 
Maximum Tax, Depreciation, 10- Year Averaging and others. 

How to take advantage of tax credits and a chapter that will help 
all newcomers. Written for easy learning. $n^95 ppr\ 



See Your Dealer, or write to — 
Gooth Software 
931 S. Bemiston 
St. Louis, Mo. 63105 

DEALER INQUIRIES INVITED 




i^159 



•TRS-80 is 

T.M. Reg. 

Tandy Corp.. 

Ft. Worth. TX 76102 
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DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 





ISO-1 ^) ISO-2 

Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
•ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $54.95 

'ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 

(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $54.95 

•SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $79.95 
'ISOLATOR (ISO-4), similar to ISO-1 A except 

unit has 6 individually filtered sockets .... $93.95 
•ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $76.95 
•CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
•CKTBRKR/SWITCH/PILOTany model 

(CBS) Add $11.00 

PHONE ORDERS 1-617-655-1532 ^gf 

tezj/ Electronic Specialists, Inc. 

171 South Main Street. Natick. Mass. 01760 



^58 
Dept.8M 



CHESS * BACKGAMMON * MORE! 

NEW MACHINE LANGUAGE GAMES! 



FOR 16K LEVEL II 



Z-CHESS 

Play the classic game of CHESS using the 
TRS-eo graphics. Seven levels of difficulty 
(up to six levels of "look ahead") provide 
a challenging game for all. Alpha-Beta 
pruning and move sorting are employed to 
keep response times to a minimum. setup 
mode allows the board to be arranged as 
desired. Plays all moves - including CAST- 
LING and EN PASSANT captures. Numbered 

SQUARES SIMPLIFY MOVE INPUT. POSSIBLY THE 

FASTEST GOOD STRATEGY CHESS GAME AVAILABLE! 

S 17.95 



li h A 11 II 'A ft 1 

D ODD ODD 



I I I I I I II 



BACK-40 




A SUPERIOR OPPONENT WHICH MAKES EXTENSIVE 
USE OF THE TRS-80 GRAPHICS TO DISPLAY A 
REGULATION STYLE BACKGAMMON BOARD 

OF UNRIVALED QUALITY AND CLARITY — INCLUDING 

the dice! BACK-40 DOUBLES if it stands a 

GOOD CHANCE OF WINNING — WHICH IT USUALLY 

does! Every feature of a regulation BACK- 
gammon match is included — even keeps 
score! 

$14.95 



DR. CHIPS 

A FASCINATING PROGRAM BASED ON THE FAMOUS 

"DOCTOR" and "ELIZA"programs. Simply 
"TALK"(er."TYPE") to your computer - 
DR. CHIPS will analyze your sentences and 
"TALK" back to you — immediately! Although 
DR. CHIPS' responses should not be taken 
seriously, he is the ultimate computer 
introduction for the family and friends — 
and a super "conversationalist" at parties! 

$14.95 



IMMEDIATE 

SHIPMENT BY 

FIRST CLASS 

MAIL 

TEXAS RESIDENTS 

ADD 5% 

ORDER BY MAIL OR 



^ST* 



"TRS-80 is a registered trademark of TANDY CORP." 

The Software Association *>60 



P. O. BOX 58365 



HOUSTON, TEXAS 77058 PHONE: 713 / 482-0883 



struction. We can ignore it if the 
second byte is CB. However, if it 
is found to be an instruction that 
is followed by a value, and if the 
value is not just a one byte in- 
dicator to increment the pro- 
gram counter, our routine will 
check it out just as it did for 
Group MB potential address 
bytes. Otherwise, we will skip it. 

Group VI and VII are exam- 
ined in a similar manner, check- 
ing and changing as necessary. 

I have saved the discussion of 
Group II A for last. Here we have 
an instruction to load a one byte 
value, which, we assume is a 
candidate for an address 
change. Our routine will check it 
out and act upon it as 
necessary. (Note that there is 
also a one byte loader in the 
DD's of Group V and in the FD's 
of Group VII. These are handled 
by PEEKPOKE as two-byters 
since there are actually two 
value bytes, the first one being 
an indicator.) 

One byte loaders need 
special attention. While we treat 
them as high-order address 
bytes, it is easily possible that 
they have nothing whatever to 
do with addresses even though 
they may fit our address range 
perfectly. So to be safe, our 
routine will list on screen the 
location of all one byte load 
values that have been changed. 
The listing can be a helpful 
debugging tool later. 

Once an instruction code has 
been examined, and any 
necesary change made, the 
routine must pick up its PEEK- 
ing at the first byte of the next in- 
struction. This synchronization 
with the beginning of each in- 
struction is critical. If the 
routine begins a read in the 
wrong place, some very strange 
new machine code might be pro- 
duced! 

The Program 

The PEEKPOKE routine listed 
here will run on the TRS-80 and, 
with some minor adaptations, 
on most any PEEKPOKEable 
machine. Prior to running, block- 
transfer the machine code to be 
relocated so that it is at the 
desired new place in RAM. 
Monitor-debugging software, 
such as T-BUG for the TRS-80, is 
useful for this. (While a block 



transfer can be POKEd in, some 
method will be needed to save 
the relocated program.) 

Upon running, the routine 
asks for the start and stop 
PEEKing addresses. These are 
the beginning and ending ad- 
dresses of the new location to 
which you have transferred the 
program. Also input at this time 
are the high-order bytes of the 
starting and ending addresses 
of the original program, forming 
the test range referred to earlier. 
Finally, the high-order byte of 
the new start address, which the 
routine uses to calculate ad- 
dress changes, is input. 

Run time can take two 
minutes or more per kilobyte, 
depending on the number of 
changes necessary and the 
nature of the code sequence. 
While it is working, the routine 
will print on screen the current 
location being PEEKed and the 
number of changes made, in ad- 
dition to the one byte load- 
change locations. 

At the completion of a run, 
you will have accomplished in a 
matter of minutes what would 
otherwise have taken hours and 
hours of concentrated work. 
T-BUG, for example, requires 
191 changes, while Microchess 
takes almost 700 by the PEEK- 
POKE count. That's a lot of 
alteration to do by the eyeball 
method. 

Bugs 

Unfortunately, even after 
PEEKPOKEing, we may still 
have to do some debugging by 
hand. Most direct addressing 
will be captured by our routine, 
but there could be occasional 
misses caused by certain pro- 
gramming techniques utilized in 
the original program. Methods 
used to generate an instruction 
or its address value are not 
always as direct as we would 
like. 

A program may, for example, 
have a value "buried" within it, 
to be picked up at some point for 
addressing purposes. Use of 
buried data in a machine- 
language program, even when 
not used for addressing, can 
cause PEEKPOKE some grief. 
Should a PEEK mistake data for 
an instruction, an inadvertent 
POKE may be made or missed, if 
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the conditions are right. 

With all these potential bugs, 
why PEEKPOKE? For one thing, 
hundreds of needed changes 
are completed for you with no 
strain. The remaining debug- 
ging work, although frustrating 
at times, is more like puzzle solv- 
ing than drudgery. And take 
heart. A lot of debugging may 
not be necessary at all. 

If you move T-BUG with PEEK- 
POKE, a convenient location for 
it is 7380H through 7980H. After 
the run, you will find one of the 
bugs caused by buried data. 
The troublesome value is a hex 
20 at 7642H in T-BUG HI. It is 
mistaken for instruction code, 
and PEEK thinks the next byte is 



the associated value for the in- 
struction. The routine becomes 
temporarily unsynchronized, 
missing needed changes at 
7645H and 7648H. Change these 
two by hand, and T-BUG HI 
becomes operational. 

One might imagine that 
Microchess, then, would require 
plenty of debugging. In fact, it 
takes hardly any at all! A few 
tricks are needed to operate on 
it, though, as described below. 

By devising and using your 
PEEKPOKE, you will derive a 
true and well-deserved feeling of 
accomplishment, regaining 
perhaps some lost mastery over 
your computer. Try it on T-BUG 
or Microchess, and then some 



others you may have around. In 
the process, and almost without 
realizing it, you may learn a lot 
more about machine language 
than you ever thought you would 
want to know. And you'll love it! 
Does that mean you have 
changed? Of course not, unless 
you are the type whose head gets 
turned just because you've come 
upon new knowledge and power. 

Putting Microchess on Disk 
with PEEKPOKE 

Microchess may be saved on 
disk by transferring it to a clear 
area of RAM and adding a block 
transfer that will restore it to its 
original location upon loading. 
However, in the process of 



transferring back to low RAM, it 
destroys some needed system 
code, causing a hang-up before 
execution can take place. There- 
fore, execution via a jump from 
T-BUG HI is required. While this 
method may be acceptable, a 
true relocation by PEEKPOKE 
will be both practical and 
personally satisfying. 

In any case, it will be 
necessary to regain control of 
your computer after loading 
Microchess in order to be able to 
work on it. Microchess is loaded 
in two segments. The first one is 
a short program that begins at 
4FA1H and goes to 4FEFH. This 
little segment is used to load the 
Microchess main body. 



10 LLSsSlNPUl "START PEEK ING ' f A § INPUT "STOP PEE K-ING" !A1 1 INPUT "HIGH ORDER BYTE OF START ADDRESS OF CURRENT PROGRAM " J Kl J INPUT" ENDING 
ADDRESS , AS ABOVE" J K2S INPUT "HIGH ORDER BYTE OF DESIRED NEW START ADDRESS" i K38I=K3-K1 

20 c:ls:a9=i is: print e B5r"# of changes'* sprint e 48, "i byte group ■} sprint e 65, -now peek-ink*; 

30 P2=0 8P1=*PEEK<A):IF P1=0 THEN GOSUB 1000SGOTO 30 

33 IF Pi=203 OR Pl-221 OR Pl-237 OR Pl-233 THEN 50 

'H) GOSUB 30 8 GOSUB 1000SGOTO 30 

B0 GOSUB 10 00 

60 P2=PEEK(A> 

70 GOSUB 500SGOSUB 1000SGOTO 30 

300 REM *** 1 BYTE CODE GROUPS , LINES 300-100 *** 

305 REM *** SINGLE: BYTE CODE ONLY xxx 

310 IF Pl>==63 AND Pl<=193 THEN RETURN 

315 REM XX* LOOK FOR 1 BYTE CODE: « LOAD, JUMP, OR CALL. XX* 

320 IF Pl = l OR Pl=17 OR Pl=33 OR Pl°=34 OR Pl=42 OR Pl=49 OR Pl=50 OR P1*3S OR PI* 194 OR Pl=195 OR Pl=196 OR Pl=202 OR Pl=204 OR 

Pl=205 OR Pl=210 OR Pl=212 OR P1=21S OR Pl=220 OR Pl=226 OR Pl=228 OR Pl=234 THEN 330 

325 IF Pl=236 OR Pl=242 OR Pl-244 OR Pl-250 OR Pl«=252 THEN 330SELSE GOTO 310 

330 GOSUB 2D00SRETURN 

335 REM xxx 1 BYTE CODE FOR 1 BYTE LOAD *** 

310 IF Pl=6 OR Pl=14 OR Pl«22 OR Pl=30 OR PI =38 OR Pl==46 OR Pl=5'4 OR Pl"»62 THEN 350SELSE GOTO 360 

350 GOSUB 210 : RETURN 

355 REM **x 1 BYTE + DISPLACEMENT ■- IGNORE AND START AGAIN xxx 

360 IF Pl-16 OR Pl=24 OR Pl=32 OR Pl=40 OR Pl=48 OR Pl=56 OR Pl=198 OR Pl=206 OR Pl»211 OR Pl»214 OR Pl-219 OR P 1=222 OR Pl-230 OR 

Pl-238 OR P1=24<J OR Pl=254 THEN A=A+1 SRETURN 

395 REM *** DID NOT FIND ANY 1 BYTE CODE - LOOK FOR 2 BYTE xxx 

400 RETURN 

500 REM xx* 2 BYTE GROUPS *** 

505 REM **x CB GROUPS - '.IGNORE AND START AGAIN xxx 

510 IF Pl=203 THEN RETURN 

520 REM xxx CHECK DD GROUPS •-• LINES 520-580 xxx 

530 IF Pl-221 THEN 540SELSE GOTO 60 

535 REM *** IF DDCB IGNORE, SKIP NEXT 2 ADDRESSES, START AGAIN * 

510 IF P2=203 THEN A=A+2S RETURN 

545 REM xxx DD 2 BYTE OP CODE, NO LOAD OR ADDRESS xxx 

550 IF P2--9 OR P2=2S OR P2=35 OR P2=41 OR P2-43 OR P2=57 OR P2=22S OR P2=227 OR P2=229 OR P2=233 OR P2-249 THEN RETURN 

535 REM *** ADDRESSES FOLLOW THESE X** 

560 IF P2-33 OR P2=34 OR P2*42 OR P2=54 THEN 570 8ELSE 580 

570 GOSUB 200 OS RETURN 

575 REM xxx DEFAULT LINE - MUST BE 2 BYTE OP+1 BYTE IND xxx 

580 A=A+ 18 RETURN 

600 REM xxx ED XX* 

610 IF Pl-237 THEN 620 t ELSE GOTO 650 

615 REM xxx ED OP CODE WITH ADDRESSES TO FOLLOW xxx 

620 IF P2=67 OR P2=75 OR P2=83 OR P2=91 OR P2=115 OR P2=123 THEN 630 t ELSE RETURN 

630 GOSUB 200DSRETURN 

650 REM xxx FD xxx 

665 REM xxx FDCB - SKIP 2 ADDRESSES AND START AGAIN xxx 

670 IF P2=203 THEN A=A+28 RETURN 

675 REM xxx 2 BYTE FD OP CODE - NO ADDRESS xxx 

680 IF P2=9 OR P2=25 OR P2=35 OR P2=11 OR P2-43 OR P2=57 OR P2=225 OR P2=227 OR P2-229 OR P2-233 OR P2«249 THEN RETURN 

685 REM xxx ADDRESSES WILL FOLLOW xxx 

690 IF P2»33 OR P2=31 OR P2=42 OR P2=54 THEN 700 S ELSE 710 

700 GOSUB 2000SRETURN 

705 REM xxx FD DEFAULT -• 2 BYTE- OP+1 BYTE IND xxx 

7:1.0 A=A+1S RETURN 

745 REM *x* SOMETHING WRONG BUT WILL CONTINUE: ANYWAY! xxx 

100 REM *** UPDATE ADDRESS AND REPORT WHERE AT *** 

1010 A=A+i:iF A>A1 THEN PRINT 644, "CHANGES COMPLETE " t S END S ELSE PRINT 129, Ai ! RETURN 

150 REM *** UPDATE AND REPORT NUMBER OF CHANGES XXX 

1510 OC+iJ PRINT 154 »C» SRETURN 

170 REM xxx REPORT ADDRESSES OF 1 BYTE LOAD CHANGES xxx 

1710 PRINT Q A9»AJSA9=A9+64 SRETURN 

2000 REM *** CHECK AND CHANGE ADDRESS IF IN RANGE *** 

2010 A=A+i:GOSUB 1000SP=PEEK<A)SIF P<K2+1 AND P>K1-1 THEN 2020SELSE RETURN 

2020 POKE A.P+ISGOSUB 150 

2025 REM xxx THERE IS 1 DD & 1 FD WITH A 1 BYTE LOAD (DD&FD36) * 

2030 IF P2=54 THEN GOSUB 1700 

2040 RETURN 

210 REM xxx 1 BYTE LOAD , CHECK AND CHANGE: xxx 

2110 GOSUB 1000SP=PEEK(A)SIF POC2+1 AND P>K1-1 THE 

2120 POKE A,P+i:GOSUB 150 OS GOSUB 1700 SRETURN 



20 S ELSE RETURN 



PEEKPOKE program. 
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Start by loading in both 
T-BUG HI and the short segment 
of Microchess. Reenter T-BUG 
HI and examine addresses 
4FED, 4FEE and 4FEF. You will 
find a jump instruction to 41 FD, 
which is the entrance point in 
the Microchess main body. 
Enter a breakpoint at 4FED and 
then begin execution of the 
short program at 4FA1. The 
main body will begin to load, 
and, upon completion, control 
will be regained via the break- 
point. A portion of the game in- 
structions will be wiped away 
when T-BUG HI reenters, but you 
can reconstruct them on the 
right side of the screen by 
loading ASCII directly into the 
appropriate video addresses. 

Now you can block-transfer 
the whole section, from the 
beginning of the video screen to 
the end of the chess main body 
(3C00 through 4FA0), to the loca- 
tion that you have chosen for 
the new home of Microchess, or 
HICHESS, as we'll call it. (A con- 
venient place for the transfer 
routine is 6000H.) 



Let's assume that your 
HICHESS will begin with the 
video screen contents at 8C00. 
At 9000H add, as a permanent 
part of your HICHESS program, 
a block transfer similar to the 
one just used at 6000H, but with 
reversed addressing so that it 
sends the video screen ASCII 
portion of your program back to 
the screen when HICHESS is 
loaded. You will therefore be ar- 
ranging to send 400H (1024 
decimal) bytes from 8C00 to 
3C00. 

Immediately following this 
block transfer, add an instruc- 
tion to jump to the HICHESS 
main body entrance point. Since 
you are moving Microchess 20K 
higher in RAM, the entrance 
point will be 91 FD and the in- 
struction will beC3FD91. If you 
are wondering about the break- 
point we put in before, it is not 
necessary to remove it since 
that portion of the program will 
no longer be needed or ex- 
ecuted. HICHESS will load in 
one operation. 

With the program now posi- 



tioned where you want it, go into 
BASIC and load PEEKPOKE. 
Have it begin PEEKing at the 
starting address of the main 
body, which is 913F, and stop- 
ping at 9FA1. Input the high- 
order starting bytes information 
as if the move was from 4000H 
to 9000H to catch the stack 
pointer change of address, 
which is in the neighborhood of 
4064H in Microchess. 

On the TRS-80, all values 
entered from BASIC must be in 
decimal, and check your Level II 
manual for special instructions 
on PEEK/POKE values above 
32767. Get a cup of coffee or 
something, because the run will 
take 10 minutes or so. 

Now take a look at 9EBE, 
9F1A, 9F20 and 9F29. The con- 
tents of these locations have 
been changed by PEEKPOKE 
because they seem to be high- 
order address bytes, according 
to the code immediately 
preceding. However, the "en- 
vironment" around these loca- 
tions suggests that this is an 
area of ASCII code/program 



data rather than executable 
code. So change these four 
locations back to their original 
values. 

I confess that I cannot find 
any difference in the game 
whether these four spots are left 
high or changed back low. That 
may be a reflection of two 
weaknesses: my chess ability 
and my understanding of the 
program. Nevertheless, it works. 

Save HICHESS starting at the 
beginning of the transferred 
video screen contents (8C00). 
Define the entrance point as 
9000H, the beginning of the 
block transfer that sends the 
ASCII to the screen. 

When you load HICHESS, the 
instruction will come on screen, 
and pressing ENTER brings the 
chessboard in as usual. All 
regular Microchess instructions 
still apply. 

It should be noted that al- 
though we have, for personal 
convenience, relocated and re- 
named this fine game, it re- 
mains Microchess 1.5, and is 
protected by copyright. ■ 




MALL 



YSTEM 



TRS-80 PRODUCTS 



RSH-2: AN ADVANCED TAPE MONITOR FOR 16* TRS-80'S - $26.95 
RSR-2D: THREE MONITORS FOR TRS-80 DISK SYSTEMS - 29 95 
RSN-2 REL0CAT0R: PUT RSM-2/2D ANYWHERE IN MEMORY - 9 95 
RSM RS-232-C: PRINT WITH RS-232-C FROM RSM-2/2D - 9.95 

22 commands to control your TRS-80 Z-80 processor! Examine ROM's, test RAM, 
program in machine language, read/write machine language tapes, and much 
more! SYMBOLIC DUMP will disassemole memory into Z-80 mnemonics! HEX and 
two ASCII memory dumps; EDIT, MOVE, EXCHANGE, VERIFY, FILL, ZERO TEST or 
SEARCH memory, read/write SYSTEM tapes, enter BREAKPOINTS, PRINT with TRS232 
or Centronics, and read/write disk sectors directly! Radio Shack uses RSM: 
see page 4-17 of your disk manual! RSM-2 tape loads at top of 16K LEVEL t 
or II; RSM-2D disk includes 3 versions for 16K, 32K and 43K. 



ADVENTURE! 



$14.95 each, 3 for $39.95, all 5 for $64.95. 



Machine language versions of Adventure, the current rage of the big 
time-sharing computers! 5 versions, 1-Adventureland, 2-Pirate's Adventure, 
3-Mission Impossible, 4-Voodoo castle, 5-The Count. A challenge that can 
take weeks to solve! LEVEL-II 16K. 

BARRICADE: MACHINE LANGUA6E ACTION GAME FOR TRS-80'S - $14.95 

Break through 5-wall Barricade with high-speed ball and keyboard controlled 
paddle! Trap the ball among the walls and watch it destroy the 100 blocks! 
Select 96 different options to challenge experts and beginners. 3 scores 
with the best of each saved to be challenged by other players. NOBODY -an 
achieve the maximum WEIGHTED SCORE of 33,000! 4K LEVEL-I and II. 

AIR RAID: MACHINE LANGUAGE TRS-80 SHOOTING GALLERY! - $14.95 

Shoot down high speed aircraft with a ground based missile launcher! 
Aircraft explode dramatically when hit, sometimes destroying other nearby 
planes! Score is tallied for each hit or miss, and the highest score is 
saved to be challenged by other players. .Hours of fun for you, and i super 
demonstration program for entertaining friends! 4K LEVEL I and II. 

BASIC-1P - LEVEL-1 BASIC WITH PRINTING! - $19.95 

Run any LEVEL-1 BASIC tape C12K or less) in 16K LEVEL-II TRS-80 without 
conversion! Plus LLIST and LPRINT for TRS232, RS-232-C or Centronics 
printers. LPRINT ON and LPRINT OFF prints anything that you see on the 
screen! All LEVEL-I abbreviations and functions supported. 

* CALIFORNIA RESIDENTS ADD 6 PER CENT SALES TAX * 

* SMALL SYSTEM SOFTWARE * P.O. BOX 366 * NEWBURY PARK, CALIF. 91326 « 
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TRS232 PRINTER INTERFACE - $49.95 (*$2.00 shipping) 

Assembled and tested output port for TRS-80 printing. Use any RS-232 or 
20-mil current loop ASCII printer. Expansion interface not required. Use 
with LEVEL-II BASIC, CP/M, BASIC-1P, ELECTRIC PENCIL, RSM-2/2D or your own 
programs! Standard cassette software included, or order new "FORMATTER" 
(below) for enhanced printer control. 

TRS232 "FORMATTER" SOFTWARE PACKAGE - $14.95 

Page and line length control, form feed function, printer pause, 9 baud 
rates, "smart" line termination, indented continuation lines, built-in 
keyboard debounce, software control of screen printing, etc. 

THE ELECTRIC PENCIL FOR TRS-80 DISK SYSTEMS - $150.00 

THE ELECTRIC PENCIL FOR TRS-80 TAPE SYSTEMS - 99.95 

PENCIL RS-232-C: ADAPT TAPE PENCIL FOR RS-232-C - 9.95 

Write text, delete, insert, or move words, lines or paragraphs, save text on 
tape (or disk), then print formatted copy with our TRS232 or Centronics 
printer (RS-232-C with oisk version). Right justification, page titling and 
numbering, transparent cursor and repeating keyboard. Lowercase entry and 
display with modification. Tape version runs on Level I or II 16K. 

CP/M OPERATING SYSTEM WITH TRS232 SOFTWARE - $145.00 

SMALL SYSTEM SOFTWARE/LIFEBOAT ASSOCIATES version of CP/M. Includes TRS232 
and RS-232-C software, lower-case supoort, debounce, DCV-2 and other uniciue 
utilities. CP/M Editor creates and modifies all files.' Assemble directly 
from disk, placing HEX and PRIMT files pack onto disk! Includes DDT 
(Dynamic Debugging Tool), PI» (Peripheral Interchange Program), and more! 
CP/M is a trademark of Digital Rejseirch, Inc. 

DCV-1: CONVERT SYSTEM PROGRAMS TO DISK FILES - $9.95 

Execute Adventure, Barricade, Air Raid, RSL-1, ESP-1, T-8UG, etc., from 
disk, even if they interfere with TRS00S! After using DCV-1, your program 
loads from disk into high memory, moves itself to its correct address, .then 
jumps there ana executes! New version works with TRSD0S 2.2. 



ESP-1 
RSL-1 
LST-1 



^^N^B 



OTHER TRS-80 PRODUCTS 

$29.95 Editor, assemoler, and monitor usi"o INTEL 8080 mnemonics. 
14.95 Draw patterns, then play Conway's LIFE in machine language. 
8.00 A disassembled listing of LEVEL-1 3ASIC with some comments. 
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SHALL SYSTEM SOFTWARE * P.O. BOX 366 * NEWBURY PARK, CALIF. 91320 * 

"TRS-80 is a registered trademark of TANDY CORP." ^30 



A TRUE STORY 




M SIMUTEK PRESENTS 



§ • TRS-80 • 

— J GAMES 

!!! WHOLESALE!!! 



* * * # * 



. * . * PACKAGE ONE * 



GRAPHIC-TREK "2000" — This full graphics, real time same Is full of fast, exciting action! Exploding 
photon torpedoes and phasers fill the screen! Vou must actually navigate the enterprise to dock with the 
giant space stations as well as to avoid kllngon torpedoes! Has shields, galactic memory readout, damage 
eports, long range sensors, etc! Has 3 levels for beginning, average, or expert players! * INVASION 
worg — Time: 3099, Place: Earth's Solar System Mission: As general of Earth's forces, your ]ot> Is to 
stop the Worg invasion and destroy their outposts on Mars, Venus, Saturn, Neptune, etc! Earth's Forces: 
Androids — Space Fighters — Lazer Cannon — Neutrino Blasters! Worg Forces: Robots — Saucers — 
Disintegrators — Proton Destroyers! Multl level game lets you advance to a more complicated game as you 
get better! * STAR WARS - Manuever your space fighter deep Into the nucleus of the Death Star! Drop 
-our bomb, then escape via the only exit. This graphics game Is really fun! May the Force be with 
ou! * SPACE TARQET — Shoot at enemy Ships with your missiles. If they elect in a parachute, 
apture them — or If you're cruel, destroy them! Full graphics, real time game! • SAUCERS— This fast 
action graphics game has a time limit! Can you be the commander to win the distinguished cross! 
Requires split second timing to win! Watch out! 



PACKAGE TWO 



* * 



CHECKERS 2.1 — Finally! A checkers program that 
Uses 3-ply tree search to find best possible move. Pic 

ever having Identical games. * POKER FACE - Th 

nd beat you at poker. Cards are dls 
sometimes even folds! Great pract 
draw). * PSVCHIC — Tell the compul 
n't believe! A real mind bender! Gn 
your opponent Into in Immobile position. But watcl 
game Is for 2 people and has been used to 
them!) * WORD SCRAMBLE — This game is for tv> 
computer while the others look away. The comput 
guesses. 



.'in challenge i 
i randomly bi 



! Expert i 



sure you of 
psychology as wen as logic to try 
id using TRS-80's full graphics. Computer raises, calls, and 
for your Saturday night poker match! (Plays 5 card 
little about yourself and he'll predict things about you, you 
musement for parties. * TANGLE MANIA — Try and force 



it, they're doing the same to yot 

stupid arguments. (And occ; 

r more people. One person Input 

crambles the word, then keeps 



This graphlt 
ally stari 



» * 



* PACKAGE THREE * * 



POETRY — This program I 
i TRS-80 certain nouns c 
of nouns, verbs, adiectives - 
Auto: draw, erase and mov 
BATTLE - The Swlneus ei 
y have short range phasi 

time! * WORD MS 
cal abilities? Vou'll r 
Requires split second tin- 



ts you choose the subject as well as the mood of 
names, then the mood, and It does the rest! It has i 
id adverbs! * ELECTRIC ARTIST - Manual: draw, erase. 
Uses graphics bits not bytes. Saves drawing on tape or disk 
imy have long range phasers but cannot travel at warp spee 
Can you blitzkrieg the enemy without yetting destroyed 



1000-word ♦ vocabul* 



YIA — Can you guoss 
«d to, to beat the com, 
ng. This Is a FAST actio 



Jter! 



hun 
a the I 



» * 



• PACKAGE FOUR 



I full graphics! Over 100 gene 



alio 



cite r 



ake it 



LIFE — This Z-80 machine language progr 

truly animated! Vou make your starting pattern, the computer does the rest! Program can be stopped 
hanges made! Watch It grow! * SPACE LANDER — This full graphics simulator lets you pick what 
planet, asteroid or moon you wish to land on! Has 3 skill levels that make It fun for everyone. * GREED 
II — Multi-level game is fun and challenging! Beat the computer at this dice game using your knowledge of 
odds and luck! Computer keeps track of his winnings and yours. Quick fast action. This game Is not 
easy! * THE PHARAOH — Rule the ancient city of Alexandria! Buy or sell land. Keep your people from 
revolting! Stop the rampaging rats. Requires a true political personality to become good! * ROBOT 
HUNTER — A group of renegade robots have escaped and are spotted in an old ghost town on Mars! Your 
as "Robot Hunter" Is to destroy the pirate machines before they kill any more settlers! Exciting! 
Challenging! Full graphics! 



* PACKAGE FIVE * 



» • 



SUPER HORSERACE — Make your bets lust like at the real racetrack! 8 
graphic display! Up to 9 people can play! uses real odds but has that ete 
life! Keeps track of everyone's winnings and losses. This is one of the few i 
actually get a room of people cheering! • MAZE MOUSE — The mout 
generates random mazes of whatever size you specify, then searches for a < 
always go fastest route! A true display of artificial intelligenc 
mouses! * AMOEBA KILLER - You command a one man ! 
of bacteria in this exciting graphic adventure! Inlected into tn 
destroy the deadly amoeba infection ravaging his body! * 
Mastermind but utilizes tactics that make it more exciting ai 
It fun for everyone. * SUBMARINER — Shoot torpedoes a 
graphics, arcade type game is exciting and fun for everybody! 



jrses race in this spectacular 
>nt of chance you see in real 
nputer simulations that can 
with a mind! The computer 



president's bloodstn 
LOGIC - This pop 
d challenging - has ; 



PACKAGE SIX 



***** 



* * * 



PACKAGE SEVEN 



BACKGAMMON S.O - 2 different skill levels make this game a challenge to average or advance 
(Not recommended for beginners). Looks for best possible move to beat you! FANTASTIC GR 
Plays doubles and uses international rules. * SPEEO READING — Increases your reading sp 
checks for comprehension of material. Great for teenagers and adults to Improve reading skills. 
— Drop depth charges on moving subs. Lower depths get higher points in this fast action 
game. * YAHTZEE — Play Yahtzee with the computer. This popular game is even more 
challenging against a TRS-80! * WALL STREET - Can you turn your S50.000 into a millioi 
That's the oblect of this great game. Simulates an actual stock market! 



NOT A VAILABLE A T RETAIL STORES ANYWHERE 



INSTRUCTION BOOK WITH EACH PKG. 



ONLY 12.95 EACH!!!! 



ALL PROGRAMS GUARANTEED TO LOAD 
CASSETTE PACKAGES REQUIRE 16K LEVEL II 
PACKAGES ON DISKETTE (32K) $5.00 EXTRA 



* 



Send check. Money Order or Bank Card # 
TO: SIMUTEK, P.O. Box M35298 

Tucson, Arizona 85740 ^19 

(602) 882-3948 



PHONE ORDERS WELCOME! 



PLEASE ADD $2.50 POSTAGE & HANDLING PER ORDER j 
3 OR MORE PACKAGES GET 10% DISCOUNT 



j-** Reader Service — see page 131 
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INTERFACE 



This circuit will allow you to interface switches 

to your system. One chip & eight resistors is all it takes. 



A Simple Interface 



Arthur T. Mullin, Jr. 
Rt. 3, Box C-9 
Beaumont TX 77706 



Want a simple device that 
will interface switches to 
your TRS-80 Level II machine? 
Fig. 1 shows you just how sim- 
ple it is — one chip and eight re- 



sistors. What kind of switches? 
The choice is yours; I have two 
cadmium sulfide cells— one in- 
side, the other outside. 

Now my computer knows 
when it's daylight and when the 
room light is on. There's a mag- 
net glued to the inside bottom 
of the door to this room and a 
magnetic reed switch attached 
to the door sill. Now the system 
knows if the door has been 
opened, and the DOS activated 
clock tells me when. That's 
three inputs with five more to 



TRS-80 
EOGE CONNECTOR 



DESIG. PIN 



INPUT BOARD 



-=< 




V 



PINS I AND 19 



Fig. 1. Full schematic for input interface for the TRS-80 Level II. 
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go. My next step is to connect 
an analog to digital converter. 

The Circuit 

Fig. 2 explains the operation 
of the circuit using just one sec- 
tion of the chip. The rest work 
exactly the same. The schema- 
tics are oriented to the TRS-80, 
and the part numbers are Radio 
Shack numbers. 

Some of you will recognize 
Fig. 2 as a Tri-state non-invert- 
ing buffer. For those of us who 
are not strong on the subject, 
the key is the pin marked 
"1&19" (refer to data sheet for 
details on the 81LS95). If this 
pin is high (close to +5 volts), 
the computer will be totally un- 
aware that U1A even exists. If 
this pin is low (close to zero 
volts), the logic at pin 18 will ap- 
pear at pin 17. 

The line marked IN* is nor- 
mally kept high, and goes low 
only when an INP command is 
executed. The INP command 
calls for an address, doesn't it? 
Don't worry. Ask for any ad- 
dress within the to 254 limita- 
tion and IN* will still go low. 
And that's all we require to 
sense the switch at pin 18. 
Since the computer is trying to 
read whatever is on the data 
line at this time, it will read the 
condition of all the switches in 
one fell swoop. 

If a switch is open, the pull- 
up resistor associated with its 



particular buffer will cause a 
"one" to be transferred into the 
computer. If the switch is 
closed, the +5 volts that was 
previously on the input to its 
buffer will be shorted to ground 
and a "zero" will be transferred 
to the computer. 

So it becomes apparent that 
upon request by the user to 
" PRINT INP(100) ", a number 
reflecting the condition of all 
the switches will be printed on 
the monitor. If the number eight 
is printed on the monitor, what 
does it mean? Using basic bi- 
nary, if the number is eight, 
then all switches must be 
closed except the one associ- 
ated with U1D(Fig. 1). 

Although this method of in- 
putting the outside world to the 
computer is primitive, it will en- 
able those of us who are inter- 
ested to gain first-hand experi- 
ence with both hardware and 
software applications. ■ 
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Fig. 2. Partial schematic. 
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taipan 

by Art Canfil from Cybernautics 
This is an intriguing game set in the 1860's on 
the wild China Coast. George Blank said in 
80-US, that he likes "it more than any of the 
other single player games." And Ramon Zamora of 
Recreational Computing found that it "is so 
intriguing that I played for over six hours when 
I first received a copy." $9.95. 

pyramid of doom 

by'Scott Adams from Adventure International 
Adventure #3 is now available for you to 
explore. Will you be able to collect the 
treasures from the recently exposed pyramid? 
$14.95 



ad\ 



iventure sampler 

by Scott Adams from Adventure International 
This is a scaled down version to give you a 
taste for adventure. $5.95 

final approach 

by k. H. Littlefield from Level IV 

You fly a multi-engined plane in for a ground 

controlled landing. Quite challenging. $7.50 



owl tree 



by James Talley from 80-US 

Can you fill the tree with owls by shooing away 
the bats? A logical, animated puzzle with 
sound, like Android Nim. $9.95 

great race 

by Scott Carpenter from 80-US 
One or more players compete with the computer in 
a road race. Outstanding sound effects and 
great graphics. $9.95 

lyinq chimps 

by Roy Groth from 80-US 

An animated version of the card game "I Doubt 
It" except that you play with three cheating 
chimps. Includes sound effects. $9.95. 

concentration 

by Richard Taylor from 80-US 

This version of the game has sound effects and 

prizes like a line printer or a disk. $9.95. 

scramble 

by Richard Taylor from 80-US 
Two players guess each other's words. You ca- 
use either the program's words, or select your 
own. Includes sound. $9.95. 

opera 

by Richard Taylor from Acorn 
Choose from five operatic selections featuring 
"The William Tell Overture." Let your TRS-80 
play music classics! $9.95. 

word challenge 

by Richard Taylor from Acorn 
Guess a popular phrase, letter by letter. One 
or two players can use either the program's 
phrases or select their own. Includes sound. 

$9.95 
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•PANISH 



by Cindy and Andrew Bartorillo 

The advanced, language teaching program contains 

in excess of 500 phrases, 800 word vocabulary 

and 1600 verb conjugation forms. Switch between 

Spanish to English and English to Spanish. 

Print multiple choice question and answer test. 

$19.95 on diskette. 

(German and French may be ready by the time you 

read this. ) 

CHECKBOOK PLUS 

PERSONAL FINANCE MANAGER 

by Andrew Bartorillo 

This highly sophisticated checkbook program for 

disk can handle 700 checks per year. It sorts 

into categories and classifies for ease in tax 

preparation by family or small business. 

S19.95 



TRS-80 



This is a small sample of the 
programs we have available. a 
catalog is included with every 

ORDER, 



SYSTEM SAVERS 

by Tom Stibolt from Acorn 

If you ever use the SYSTEM 
command, you should buy this two 
program package. These programs 
allow you to save any system tape on 
tape or disk, plus offer several 
features for machine language 
programmers. 

In Computer Cassettes Magazine, 
Robert Purser said that a tape 
duplication program "should be in 
everyone's library." We agree and 
beleive that System Savers is the 
perfect answer. 

With FLEXL, which is one of the 
two programs, you can make back-up 
copies of any system format tape. 
Most often a cassette that you make 
will load easier than an orginal. 
This also protects the valuable 
copies of your system programs. 

Plus you also find the filename 
on any system tape because it is 
displayed on the screen. If you 
ever forget to save a program file 
name, just use FLEXL to recover it. 
And at anytime you can stop the 
reading of the tape by simply 
pressing BREAK. 

For any machine language 
programmer, FLEXL offers the 
advantage of producing more 
efficient tapes than the object 
files from the assembler. It is 
also written to interface directly 
with the Small Systems RSM-1 and 
other monitor programs. And machine 
language tapes can be merged 
following the prompting of the 
program. 

Disk drive owners can use TDISK 
to save any system format tape onto 
disk. Sargon I, Adventure, Airaid, 
Editor/Assembler and other programs 
cannot normally be loaded to disk. 
Now, TDISK allows you to save these 
programs onto disk. After DOS READY 
you will be able to simply type the 
filename and be up and running. It 
even loads non-contiguous tapes. 
TDISK will greatly increase the 
benifit of owning a disk drive. 

And as a FREE BONUS, Acorn 

Software Products, Inc. also 

complete instructions on 

load MicroChess 1.5 onto 

A short BASIC program will 

play chess directly from 



provides 
how to 
disk, 
let you 
disk. 

Complete your system with the 
routines not found in either Level 
II or DOS for only $14.95. Order 

your System Savers, today! 

DISASSEMBLER 

by Roy Sol toff from Misosys & Acorn 

This two pass Z-80 disassembler 
produces symbolic lables with output 
to either the video monitor, printer 
or tape. Radio Shack's Editor 
Assembler can load the tapes. If 
you own the Editor Assembler, 
complete the package with this 
program. Program on tape for two 
different memory locations. TRS 
Level II $19.95 



BASIC TOOLKIT 

by F. Barry Mulligan from TBS 

If you program in BASIC, you can use this 
package. This easy-to-use machine language 
utility will save you time and and effort. 

The use of variables in BASIC programming can 
often get rather complicated. While you can 
keep track of where each varialbe is used, why 
not let the computer do that work? Well, this 
program lets the computer do just that. It 
produces a "map" alphabetically listing the 
variables in any of your BASIC programs and 
gives the line number where they sre used. 

In addition, the program displays a listing 
of each line number jumped to followed by the 
lines from which the jumps are made. This 
includes all GOTO's, GOSUB's and RESUMES. This 
can be especially important when trying to limit 
the number of lines in a program or before 
making any changes to a subroutine. 

Esides these two 'tools' you can also merge 
BASIC programs from cassette, recover any 
programs 'lost' by an accidental NEW, and test 
the computer's memory. And all of these 
functions are available from a single keystroke 
while you are working on your BASIC program. 

For these features and more, order your 
'Toolkit' today! $19.80. 

PACKER 

by cottage Software 

This is the ultimate editing tool for BASIC 
program lines. There are five commands which 
allow easier reading of BASIC programs and more 
efficient execution by the computer. 

The 'unpack' command breaks multiple 
statement lines into single statement lines with 
extra spaces for easier reading and editing. 
The 'short' command deletes any unnecessary 
words like LET and all REMarks. 

The 'pack' commmand compresses lines into 
multiple statement lines up to the maximum 
length you specify while maintaining complete 
program logic. This can easily reduce the 
memory requirement by more than 33%! As you can 
imagine this also speeds up execution of a 
program, saves time in loading a program from 
either tape or disk and saves disk space. 

With the 'renumb' command you can renumber 
your BASIC lines. And the 'move' command 
allows you to move any section of your program 
to a new location. 

So if your programs need more memory, or you 
need more time, order your 'packer'! 16k, 32k 
and 48k versions supplied on two cassettes for 
$29.95. ^aa-- 
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Credit card callers may phone us 24-hours a day. 
or clip this coupon and mail your order today! 

DDDDDDDDDQaaaonnaDaaaaDODDDDDDDDDDDDDDDDD 

THE PROGRAM STORE 
4200 Wisconsin Ave NW 
PO Box 9609 Dept K 5 
Washington, D.C. 20016 

o 

S □ YES please send me these TRS-80 programs: 



title 



price 



postage: $ 1.00 
total : 



address: 

city, state 
& code 



DCheck payable to The Program Store 
DMASTERCHARGE mc bank code: ^„ 

OviSA — ■ - mA - 

card number: 

signature: 



exp date: 



V Reader Service— see page 131 
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WE MEAN BUSINESS! 

BUSINESS SOFTWARE, THAT IS 



TRS-80 



USE YOUR 
FOR MORE 
THAN FUN AND GAMES 



THE DATA DCJBBER $49.95 

Duplicates any program tape to TRS-80 quality. Recon- 
structs date pulses to ensure accurate CLOADs. Permits 
easy loading of even poor quality commercial tapes with- 
out constant volume adjusting. Money-back guarantee if 
not satisfied. 



THE ELECTRIC SECRETARY S 75.00 

A powerful word processor to turn your TRS-80 into an 
automatic typewriter Features page numbering, movable 
margins, headers, variable page length, and title centering. 
Enter text, revise, correct, and output to printer page lor 
matted, justified, even hyphenated as required. Cross- 
coupling files permits individually addressed form letters. 
Complete with upper/lower case conversion information 
on diskette. Specify if RS-232 adapter is installed in 
interface. 

MAILROOM PLUS $75.00 

A versatile and powerful mailing program to print labels 
by sequential coding: zip. city, state, customer ID code, 
even last name. Sorts by any code in minutes and stores 
sequentially in a single string (approx. 1 500 records per 
diskette). Includes AUTOPRINT. Supplied on diskette 

MINIMAIL $50.00 

A compact version of MAILROOM PLUS but without 
customer coding Features alpha lookahead lor dupli- 
cates. Supplied on diskette 

FORMLET $35.00 

Generates form letters from MIMIMAIL records Prepare 
your letter, bulletin, notice, advertisement, etc., then load 
the MINIMAL files. Your printer will print the inside 
address, letter, and repeat for each name in the file— all 
properly spaced and justified. Supplied on cassette 

AOTOBOOT $ 1 5.00 

Simplifies automatic BASIC program loading from your 
DOS. Permits sequencing through your choice of DOS 
commands, selects tiles and memory size you specify, and 
loads oi runs selected program. Allows user to see direc 
tory and free space before program runs automatically. 
Supplied on cassette. 

SIR ECHO $10.00 

A handy program to make your printer work like an 
electric typewriter. Use alone or merge with your programs 
to make what appears on the screen echo to the pnnter 
Supplied on cassette. 

TELEFON $20.00 

Make your TRS-80 a smart terminal. Communicate with 
time-share and other computers, bulletin boards, etc. 
Transfer programs over the phone. For disk systems with 
modem. 

UPPER/LOWER CASE CONVERSION $20.00 

Reprint of KILOBAUD article explaining how to modify the 
TRS-80 to display both upper and lower case characters. Kit 
contains step-by-step instructions, parts, and necessary soft- 
ware on cassette for case reversal, echo, and automatic line 
feed routines. 



User group discounts available 
Dealer inquiries invited. 



"TRS-80 is a trademark of the Tandy Corp 



TERMS Check, money or- 
der. Visa. Mastercharge. 
Washington residents add 
5 3% lor tax 



THE PERIPHERAL PEOPLE 

RO.Box524,Dep't.M 
Mercer Island, WA 98040 

* ^43 (206)232-4505 



THE 
SMART TERMINAL 

SOFTWARE PACKAGE FOR THE 

TRS-80 

"TRS-80 is a registered trademark of TANDY CORP." 

• TRUE BREAK KEY 

• AUTO REPEAT KEYS 

• PROGRAMMABLE 'SOFT - KEYS 

• MULTIPAGE SCROLLING DISPLAY 

• FULLY CONFIGURED FROM KEYBOARD 

• TWO SELECTABLE LINE DIAGNOSTIC 
MODES DISPLAY CONTROL 
CHARACTERS 

• MULTI PROTOCOL CAPABILITY 

• GRAPHIC CHARACTERS GENERATED 
FROM KEYBOARD 

• TRANSMIT SCREEN, PRINT SCREEN 

• TRANSMIT FILE, RECEIVE &- CREATE DISK 
FILE 

• FLEXIBLE I/O LINKAGE CAPABILITY 

• DISPLAY AND KEYBOARD DRIVERS CAN 
BE USED UNDER DOS 

• $79.95 
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MICRON, INC. 

10045 Waterford Dr. 
Ellicott City, MD 21043 
(301)461-2721 
MC/VISA accepted 



Now Available: SPOOL-80 
•PRINT YOUR LISTINGS 
WHILE RUNNING 
OTHER PROGRAMS. 
(DISK SYSTEMS ONLY.) 
$39.95 



QUALITY TRS-80 SOFTWARE 



KEYWORD Indexing System 

A series of programs thai will create a data file on disc, build an 

index of all occurrences of "Keywords" In (he text of the data file 

and allow inquiries or searches Into the file using the Indexed 

keywords. The system icalurcsi 

•flexible record lengths with location pointers 

•deletion of non keywords from index In system 

•"and" "or" "not" logic for Inquiries 

•interface for user written Inquiries 

KEYWORD INDEX— 2 disc 52K DOS system $39.95 

SORTS for HOME and BUSINESS 

No computer user should be without u vcrsalllCjCasy to use sort 

program. The Northeast Microware in memory sort programs are 

written in Level II BASIC and have the following feature*! 

•Sort ALPHA or UMKRIC data 

•Sort on up to 5 fields simultaneously 

•In ascending or descending sequence 

•Supports kh. video or tape 1/0 

•Supports seq. disk and printer 1,0 (SORT III)) 

•Supports user I/O routines 

•User exits (SORT- 1 1 1) only) 

SORT II— I6K Level II in memory sort $19.95 

SORT III)- 52k DOS In memory sort $29.95 

FOR the SERIOUS GAMBLER 
BLACKJACK SIMULATOR. Allows you to simulate the playing of 
thousands of hands of li.1 and analyze the results on tape in Level 
II BASIC. $19.95 

Manuals for all programs available for $3.00 ea. 

(price deductible on purchase of program) 

"TRS-80 is a registered trademark ot TANDY CORP." 

( c l>ftfrtheast ( ^ICROWARD 
BOX 6153, W4 
SYRACUSE, N.Y. 13217 
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With these disks, I can turn your 
TRS-80 into a serious computer. 



I'm Irwin Taranto, and I've put the first com- 
puter into more than 300 different businesses. 

It's taught me that the TRS-80 is an 
elegant piece of hardware despite its low 
price. Given the right programs, it can jump 
through hoops. 

Put simply, I have the right programs. Four 
of them are the genuine Osborne & Associates 
systems, originally designed for the $30,000 
Wang computer. I've made a few minor modifi- 



THE OSBORNE PROGRAMS 

Accounts Payable: invoice-linked, it reports, 

does checks and links to general ledger. 

Accounts Receivable: invoice-linked, it tracks 

invoices and aging, prints statement and links 

to general ledger. 

General Ledger: handles 1750 transactions each 

on 200 different accounts. Cash journal option 

available. 

Payroll: figures the pay, does the checks and all 

the bookkeeping. 

AND MY OWN PROGRAMS 

Inventory Control: gives immediate readout on 
any inquiry. It has many existing versions or can 
be individually tailored. 

NEWI Invoicing: linked to accounts receivable. 
Prints invoices and feeds data into receivables. 



cations, and they now work on a $4000 TRS-80. 
The other two programs I added myself. 

These programs are fully- documented, 
and you can buy the books locally or from me. 
I made them work on the TRS-80, and if you buy 
them from me, I'll make them work for you. 

If you're not sure about that, call the 
number below and get the names of some of 
the people who've bought all over the world. 
Then ask them. 

These programs cost $99.95 each. (The 
Cash Journal option on the General Ledger 
adds another $50.) That gets you the disk, all 
the instructions you need and my phone num- 
ber. If you call, we answer all your questions. 
If your question's tough enough, I'll talk to 
you personally. 

B ecause I plan to turn that TRS-80 of yours 
into a serious computer. 
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Taranto 



& ASSOCIATES 
P.O. Box 6073. 4136 Redwood Highway, San Rafael CA 
94903 • (415) 472-1415. Add $3 per order for handling, 
6% sales tax in California only. If you don't already 
have the books, add $15 each (invoicing book, $10). 
Mastercharge, Visa OK. 
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REVIEW 



Four different games 
from software houses, checked out for your entertainment. 



Games Review 



Rod Hallen 
Road Runner Ranch 
PO Box 73 
Tombstone AZ 85638 



All of the software reviews 
that I've written up until 
now have pertained to applica- 
tions programs. I haven't done 
anything with games, but I 
recently came across some that 
you might be interested in. Keep 
in mind that these are my per- 
sonal opinions, which reflect my 
view of each of the games 
covered. You might feel com- 
pletely different about them. 

Win21 

Win21 is a Blackjack program 
from Discovery Bay Software 
Co., PO Box 464, Port Townsend 
WA 98368. It sells for $29. 

Before you dismiss this as 
just another of the many Black- 
jack games available, read on a 
little further. While Win21 can be 
played as a game pitting you 
(and up to six of your friends) 
against the dealer, there is 
much more to it than that. It is 
intended to be used as a tutorial 
in the art of winning at a real 
Blackjack table. 

Included with Win21 is a 200 
page paperback book by 
Edward O. Thorp, PH.D., titled 
"Beat The Dealer." This book 
presents a theory and system 
for regularly winning at Black- 
jack. One chapter describes 
how the author, with the help of 
two wealthy friends, tested his 



system in Nevada and won 
$11,000. He also discusses the 
problems that he ran into as a 
winner, such as dealers who 
cheat and casinos that wouldn't 
let him play. 

Win21 is designed to be used 
along with the book to improve 
your card skills. It allows you to 
set up the rules in any manner 
you like in order to simulate 21 
as it is played in various casi- 
nos. The casinos most often 
mentioned are in Nevada, 
Puerto Rico and London. 

You can also decide whether 
you will make your own moves, 
follow a computer-suggested 
course of action or let the com- 
puter play for you. When you 
play your own cards, a grade is 
kept. This is in addition to the 
scoring according to the 
amount of money you've won or 
lost. 

You also have a choice of 
playing with from one to four 
decks. If you choose more than 
one deck, the shuffle time 
becomes quite long. This is one 
of the drawbacks to writing 
complex programs in BASIC. 

The graphics employed are 
not dramatic, but they are effec- 
tive. An outlined square is pro- 
vided in front of each player for 
his bet, and then the cards are 
dealt face down or face up as re- 
quired. One interesting feature 
is used when face-down cards 
are turned up. You first see the 
back, then the edge and then the 
face. The cards actually look 
like they are being turned over! 

It is claimed that the theory is 



sound and that you can win if 
you follow it exactly. I haven't 
tried it in Las Vegas and 
probably won't. If I set the pro- 
gram to play automatically and 
let it run for long periods of time, 
I always lose. The losses are 
small but steady. Right at the 
moment it has been running for 
three hours, playing seven 
hands for me, and I've lost $2690 
betting $10 chips. 

It is a very interesting pro- 
gram, and anyone who plays 
Blackjack for money might get 
some benefit out of it. In any 
case, it's fun to play. 

Gomoku 

This is another program from 
Discovery Bay Software; it sells 
for $15. Gomoku, which is an an- 
cient Japanese game, is a varia- 
tion of Tictactoe. It is played on 
a 9 x 9 multi grid, and the object 
is to place five of your markers 
in a row, either horizontally, ver- 
tically or diagonally. 

I have little use for com- 
puterized Tictactoe or for the 
paper and pencil version either. 
Once you have discovered the 
key to the game, the results are 
predictable. Such is not the 
case with Gomoku ... at least 
up until now. It is obvious that 
the computer has a strategy, 
and it is even becoming clear to 
me what that strategy is, but I 
have yet to win a game. I am 
sure that I will in time. 

I do not like games based 
completely on chance or games 
that are easy to beat. I judge a 
game program, or any game for 



that matter, by the way that I 
feel when the game has ended. 
If I immediately want to play 
another round and find the time 
slipping away as I rise to the 
challenge again and again, then 
I rate it high. If I play it a few 
times, slide the cassette back 
into its box and seldom take it 
out again, then it fails the test. 

Gomoku is the kind of game I 
could play for hours. In fact, I 
have to force myself to stop. 
During the first few games I was 
beaten quickly and soundly, but 
after that I began to see how the 
computer set me up each time, 
and I managed to avoid the more 
obvious traps. Now the board 
becomes more crowded and 
there are more traps to look out 
for. I'm getting better but not 
good enough yet. 

The computer is rather slow in 
determining its moves, but that 
is normal for a program written 
in BASIC that has to search a 
large number of possibilities for 
the correct position. The 
graphic layout of the board and 
the area where you and the com- 
puter enter your moves is well 
done. The computer even makes 
such intimidating remarks as: 
Tsk! Tsk!, Uh-huh, Chuckle and 
many more during play. 

As I've said, I rate a game pro- 
gram on how well it holds my in- 
terest and whether it makes me 
want to play again. Based on 
that criteria, Gomoku rates very 
high. 

Video Checkers 

This is a product of Compu- 
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quote, 6914 Berquist Avenue, 
Canoga Park CA 91307. It sells 
for $14.95, which includes a 
complete BASIC listing. 

The vendor claims that Video 
Checkers plays a legal game of 
checkers according to the inter- 
national rules of the game. I 
can't dispute that claim, but that 
doesn't mean that it plays an in- 
telligent game. 

The graphics used to display 
the playing surface and the 
checker pieces are very well 
done. It is always easy to tell at a 
glance what the game situation 
is. I particularly like the fact that 
the board is displayed con- 
tinually, as opposed to some 
programs in which the screen is 
scrolled each time that the 
board is updated. There is an 
area on the right side of the 
screen where the computer in- 
dicates whose turn it is and also 
prints each move as it is made. 
Messages such as Illegal Move, 
I win!, You win!, etc., are 
displayed there also. 

There is one bug in the pro- 
gram that shows up occasional- 
ly. After the computer has 
printed and made a move, it will 
sometimes leave a letter (usual- 
ly M or J) in the space where you 
enter your move. This results in 
an illegal move message one or 
more times before the letter is 
removed, and you can continue 
play. This is a minor bug 
because it does not affect the 
game. It is better than a bug that 



destroys a game after you have 
been playing for a long period of 
time. 

Time is one thing that the 
computer seems to have plenty 
of. It takes a long time (40 
seconds) to determine a move. 
This might not seem like a long 
time, but it is when you are sit- 
ting, staring at the screen. This 
time doesn't seem to vary even 
when the computer only has one 
move on the entire board. It does 
think a little faster when it is 
faced with a jump. 

I mentioned earlier that a 
legal game is not the same thing 
as an intelligent game. While 
Video Checkers appears at 
times to be playing a smart 
game, it invariably makes stupid 
mistakes, and I've never lost to it 
yet. In one instance, it had two 
pieces ready to move in and be 
kinged; instead it moved in front 
of me and set up a double jump. 
Since the program is written in 
BASIC, there is an opportunity 
here for you to use your pro- 
gramming skills to try to im- 
prove its game. 

The documentation that 
comes with Video Checkers ad- 
mits that it does not play a 
clever game. I've yet to find 
anyone, including my kids, who 
can't beat it every time. 

Android NIM 

Available from 80-NW 
Publishing Co., PO Box 7112, 
Tacoma WA 98407, Android NIM 



sells for $8 on cassette and $13 
on disk. 

This is the only tape program 
that I had trouble loading. It is 
recorded on both sides of the 
cassette, and both recordings 
sounded very sick with a lot of 
quite audible speed variations. 
After my fifth try, I finally got a 
good load and immediately 
CSAVEd it back on the tape. 
After that, CLOADing was no 
longer a problem. I also do this 
with any program that does not 
load at my standard volume 
setting. 

NIM is an old game in which 
the players are presented with 
three piles of objects. Each 
player in turn can remove as 
many objects as he likes from 
any one pile. The player who 
removes the last object wins. 

Android NIM is played by the 
standard rules, except that it 
uses androids (robots) as the ob- 
jects. At the start of the game, 
three rows of androids are 
displayed along with an execu- 
tioner for each row. When either 
you or the computer indicates 
the row and number of objects 
to be removed, the executioner 
looks at the move, looks down 
his row, counts the androids left 
in that row and shakes his head 
either yes or no. If it's no, then 
you will have to change the 
number of objects to be 
removed. 

If it is yes, the executioner 
looks down his row again, raises 



his phasor, and each android in 
the row turns his head toward 
him. He then blasts the required 
number of androids into star- 
dust, retires his pistol and waits 
for the next move. 

Android NIM is one of those 
games that you can win every 
time, once you figure out the 
strategy. However, it is well 
worth the price just for the 
graphics, which are the most im- 
aginative that I have seen for the 
TRS-80. Not only do the execu- 
tioners shake their heads yes or 
no, but all of the androids' arms, 
heads, eyes and ears are con- 
stantly in motion. This is one 
game program that every 
TRS-80 owner should have just 
for demonstration purposes, 
even if he is not interested in 
playing it. 

Conclusion 

All of these games corne with 
adequate documentation. Each 
is also provided with a sturdy 
cassette storage box to help 
keep it clean. This is important 
because minute particles of dirt 
can cause data bit errors that 
will prevent you from loading 
properly. 

A great deal of programming 
effort obviously went into each 
of the above games, and each 
has something to offer the com- 
puter hobbyist. I hope that I have 
provided you with enough infor- 
mation so that you can make up 
your own mind.H 



TRS-80 users 

Learn FORTH 

FORTH is a structured high level language that dramatically 
cuts program development time. You can expand the 
FORTH language by defining new operations and data types. 
FORTH programs are compiled to reduce memory space and 
speed execution. 

tinyFORTH is a complete version of the powerful FORTH 
language tailored to the TRS-80. The tinyFORTH system 
includes FORTH, a text editor, an assembler, graphics, and 
cassette I/O. 

Learn FORTH on your own computer. The tinyFORTH 
user's manual contains hundreds of examples to teach you 
FORTH in a hands-on style. 

tinyFORTH for 1 6k level II TRS-80: 

Cassette and full documentation $29.95 

Documentation only $ 9.95 

All orders are fully guaranteed. And $l .50 for postage and 
handling. Order with check, money order. Visa, or 
Mastercharge. 

Write for a FREE booklet describing FORTH. 



The Software Farm " 109 

Box 2304 Dept. A16 Reston, VA 22090 




(^Associates 

Computer Professionals 
— Services — 

MAIL LISTS of TRS-80 owners/enthusiasts. Media is TRS-80 

cassette or North Star disk $50/1 000 names 

CUSTOM LINEPRINTER LISTINGS of your level I or level 2 or 
assembler program. Send cassette (we return) 2 crisp, clear. 

original listings $7.95 

BLANK CASSETTE LABELS on pin feed backing $9.95/ 1 00 

custom printed, from $19.95/100 

CUSTOM PROGRAMMING in assembly language. Over I 5 years 
experience. USR routines, I/O drivers, process control (write for 
prices) 

— Software — 

THE VERIFIER cassette certification (testing) program. . $ 1 4.95 
VISIBLE MEMORY dump memory to screen In ASCII I K at a time 

. . . $5.95 

Please write for our free catalog of services, games and utilities! 
(California, add 6% tax) 

P. O. Box 8073, La Crescenta, California 91214 

^114 
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EDUCATIONAL 
SOFTWARE 

TRS80 & Pet 

. Elementary 
. Math 
. Business 
. Accounting 
. Social Studies 
. Economics 
. Biology 
. Games 



Write for catalog 

Micro Learningware ^89 

Box 2134 

N. Mankato, MN 56001 

"TRS-80 is a registered trademark of TANDY CORP.' 



TRS-80 SOFTWARE 

from 

SMALL COMPUTER SYSTEMS 

The Software People 

DATAMAN3 : Data Management System - S49 95 
EDITOR1 : Text and Program Editor - $99.95 
BOOK : EDITOR1 UTILITY for printing and organiz- 

ing manuals- $24.95 

: Write programs with labels instead ot line 
numbers- $14.95 

: Program "INDEX". Organizes, loads, and 
runs programs One step operation - 
S24.95 

: Car and Mortgage amortization 
program - S 14.95 

: General purpose alpha-numeric sorting 
routine -$14 95 

: Realistic stock market game • $14.95 

: Las Vegas favorite - $14.95 

: Computerized drawing board - $14.95 

These programs were written for the TRS-80 
Computer System and its peripherals. A 
minimum of 32K of memory and at least 
one disk drive are required for all. All soft- 
ware is supplied with Full Documentation 
PLUS applications examples. 
For Quality Software-see "The Software People" 

SMALL COMPUTER SYSTEMS 

2935 East McDowell Road Phoenix. AZ 85008 
(602)275-3108 

Additional literature and manuals are available. 
Call or Write for prices. 
Phone Orders Welcome 
Mastercharge & VISA Cards Accepted ^ 83 

DEALER INQUIRIES INVITED 

"TRS-80 is a registered trademark of TANDY CORP." 



UTILITY2 



MENU 



AMORT 

SORT 

STOCK 

KENO 

DRAW 



AT LAST 

USEFUL HOME PROGRAMS 

For Your Level ll 16K 



CALCULATOR PLUS turns your TRS-80 
into a printing calculator! Excellent as an 
on-screen calculator without a printer. All 
functions double precision, chain and 
mixed calculations, 5 memories with 
titles -can be used as constants, item 
count in add and subtract with on-screen 
or printed review of entries, optional dol- 
lar format. Prints all calculations, results 
and memories, ideal for use with Quick 
Printers. Loads fast, easy to use. 
MPC-1 $9.95 

CHECKBOOK PLUS solves the problem of 
monthly bank-statement reconciliation. 
No cumbersome tape record keeping. Just 
do your checkbook once a month, and let 
Checkbook Plus handle all the details and 
find the errors. 

MCB-1 $9.95 

CALCULATOR PLUS and CHECKBOOK 

PLUS both on one cassette. 
MC-2 only $14.95 

Each cassette includes a bonus Loan Pay- 
ment program with clean dollar-format 
on-screen monthly or yearly display of 
payment, interest, capital and balance. 

'TRS-80 is a registered trademark of TANDY CORP. 

MANHATTAN SOFTWARE, Inc. 

P.O. Box 5200 Grand Central Station 
New York City, New York 10017 

^90 



THERE IS ONLY ONE STOCK TRACKER™ 
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Actual Trading Record: Asarco 


Recommendation History 


Results* 


Common : 






6/18/79 BUY 


3 $18.75 




9/28/79 open 


S $29.75 


+$11.00 • + 50% 


Call Options, 


September 


20th: 


6/18/79 BUY 


a $ .75 




6/28/79 CLOSE 


a $ .81 


+$ .06 • + 8% 


7/23/79 BUY 


a $ .81 




7/30/79 CLOSE 


a $ 1.13 


+$ .31 • + 38% 


8/13/79 BUY 


a $ 1.31 




9/06/79 CLOSE 


a $ 4.63 


+$3.31 • +253% 


Call Options, 


December 


2 5th: 


9/20/79 BUY 


3 $ 3.75 




9/28/79 open 


a $11 .50 


+$7.75 • +207% 



IF YOUR TRADING COULD USE RESULTS LIKE 
THESE, YOU NEED STOCK TRACKER™ ^9,2 

Printouts made on any interfaced printer 
or displayed on screen. Thorough docu- 
mentation & sample printouts included w/ 
detailed (50+ page) manual. Utility pro- 
grams included. No experience necessary. 
Min. 32K RAM req'd, printer recommended. 

For more information or to orde r, con tact 
your local dealer or H&H TRADING COMPANY 
111 Cleaveland Rd., #20; Pleasant Hill, 
CA 94523; telephone C415) 937-1030. 

Price: $150,00 • Manual only $35,00 

Custom stock Datapacks available 

*Past results cannot guarantee future 
profitability; recommendations will vary; 
market trading entails capital risk. 

TRS-80 is Reg. TM of Tandy Corporation 
APPLE-II Reg. TM of Apple Computer, Inc. 



Try a Really Different Kind of Software 
for Your TRS 80, PET, or APPLE ! 




Cross swords with a band of dastardly 
robbers in their mountain lair in the 
Datestones of Ryn. You explore the 
caverns shown on your video display and 
vanquish the monsters in real time. You 
have just 20 minutes to recover the pre- 
cious Datestones before time itself stops. 

Monsters — Melees — Magic ! 
The Datestones of Ryn introduces you 
to the superlative DUNJONQUEST game 
system. Other games in the series may pit 
you against an evil wizard or the frightful 
insectoid monsters of the god Apshai. In 
the Datestones your main opponents are 
human, but look out for other nasty critters 
lurking in the darkness. You have 14 different 
commands ranging from moving (as fast or 
as slow as you like so long as you don't tire 
yourself out) to searching the walls for 
secret doors. 

For just $14.95 you get the Datestones of 
Ryn on cassette ready to play, and a superbly 
illustrated booklet that tells you all about the 
game. Please specify the version you want — 
TRS-80 (Level II, 16K), PET (16K old or new 
ROMS), or APPLE (32K Applesoft). 

Ask your dealer or send today to: 

> I AUTOMATED 
/t SIMULATIONS 

Mf ^L P.O. Box 4232 ^48 

~~-^^. Mountain View, Ca. 94040 



California residents please add 6% sales tax. 



iS Reader Service — see page 131 
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Hard copy for under $300 can be done, 

find the right combination and L PRINT away. 



HARDWARE 



LPRINT "CHEAP" 



Fred Blechman 
7217 Bernadine Ave 
Canoga Park CA 91307 



Once I had gotten my 
TRS-80 up and running, I 
started thinking about a 
printer. Using the Radio Shack 
line printer required buying an 
expansion interface (about 
$300), plus the cost of the 
printer— a total of over $1300! 

It had only cost me about 
$700 for my Level II 16K model (I 
added the memory myself), so it 
seemed ridiculous to spend 
almost twice that amount for 
an accessory. 

So I asked questions (a pro- 
cedure I recommend for those, 



'MINIATURE PHONE PLUG 

= SUB-MINIATURE PHONE PLUG 



like me, who are wandering 
aimlessly in the microcomputer 
world) and became more con- 
fused! Buzzwords like serial, 
parallel and interface were 
sprinkled liberally throughout 
my conversations. But I came 
to realize that the TRS-80 ex- 
pansion interface required a 
parallel printer, while some of 
the best new printers — and 
many used printers— required 
a serial interface. 

TRS232 Printer Interface 

About that time, Small 
System Software and Hard- 
ware, Newbury Park, CA, came 
out with theirTRS232 Printer In- 
terface ($49.95 + $2 shipping 
costs), a small box that plugs 
into the TRS-80 and printer 
cables and drives any RS-232 



WALL -PLUG 
TRANSFORMER ' 
(INCLUDED) 
II7V - 60H2 



OPTIONAL OVERFLOW CONTROL (2 WIRES -SEE FIG. 2) 



OPTIONAL 
40- PIN BUS 
CONNECTOR 



TRS232 

PRINTER 

INTERFACE 

(A00) 



EXISTING 

CABLES 

(3) 



ADD OB-25 

MALE 

CONNECTORS 



TRS-80 KEYBOARD 

UNIT 

(EXISTING) 



CASSETTE 
RECORDER 
(EXISTING) 

EARPHONE 
AUXILIARY 
REMOTE 



\ 



AOD 

PRINTER 
"CABLE 
(SEE TEXT) 



RS-232 SERIAL 
OR 

20-MIL CURRENT LOOP 

PRINTER 

(A00) 



ADD CABLE WITH MINIATURE PHONE PLUG ON EACH END 



Fig. 1 



(that's the computer code word 
for serial) printer. The TRS232 
had its own power supply, so it 
was not necessary to monkey 
around with computer innards, 
or to hang on some external 
supply. 

Well, this got me looking 
around for a serial printer. I 
wanted a cheap, fast, printer 
that produced at least 64 char- 
acters per line. I spotted an ad 
for a refurbished Scope Data 
Series 200 Printer that uses elec- 
trosensitive 8 1 /2" wide paper, 
and prints 85 upper and lower- 
case 7x9 dot matrix characters 
on a line at 120 characters per 
second with ASCII serial input. 
Even though I knew nothing 
about printers, the $200 price 
tag was so attractive I had it 
shipped from Florida. 

I bought a TRS232 Printer In- 
terface and connected it as 
shown in Fig. 1. The keyboard 
cable that normally goes to the 
cassette recorder AUX input, 
plugs into one TRS232 jack, and 
a cable, with miniature phone 
plugs on each end, connects to 
the other TRS232 jack and the 
recorder AUX input. A cable with 
a DB-25 male connector at each 
end goes from the TRS232 
socket to the printer socket. 

The printer cable for RS-232 
use might contain as little as 
two wires— pin 3 for data trans- 
mission and pin 7 for signal 
ground. If pin 3 doesn't work, try 



pin 2 at the printer end. 
However, many printers require 
that pins 5, 6 or 8 also be con- 
nected. It doesn't hurt to con- 
nect all these wires between the 
DB-25 plugs at each end. Also, 
as you'll see later, you might 
want to include a wire between 
pin 20 of the interface and pin 20 
of the printer. To drive a 20-mil 
current loop for operating 
Model-33 Teletypes or other 
similar terminals, pin 10 is the 
positive pin, and pin 9 is the 
return. The documentation that 
comes with the TRS232 is very 
complete, and even shows the 
schematic. 

A cassette tape is included. 
After reserving memory space 
CLOAD the BASIC tape. The 
1573 byte program loads in less 
than 30 seconds, when RUN 
pokes a 110 byte machine 
language program into high 
memory. You then load or enter 
the program you want printed. 
The software routine is used to 
generate the serial data stream 
through the TRS-80 cassette 
port and out the cable that nor- 
mally goes to the cassette AUX 
input. The data stream voltage 
levels are converted to RS-232 
compatible voltage levels (plus 
or minus 9 volts) by the TRS232 
electronics. 

The software routines con- 
verting parallel data to serial are 
thus the key to TRS232 opera- 
tion, with timing loops used to 
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Fig. 2 



generate virtually any desired 
baud rate to match your printer. 
The TRS232 is a one way send 
only device, from computer to 
printer. 

I CLOADed and ran the soft- 
ware, then CLOADed a BASIC 
program for a listing. The printer 
worked like gangbusters— or so 
I thought! It's hard to describe 
the thrill of seeing the head zip 
across the paper, printing out all 
those things you've only been 
able to see on the screen. 
Listings, in particular, make pro- 
gramming a whole new ball 
game! And for tabulations there 
is just no substitute for a print- 
out. 

Printer Problems 

However, I noticed on closer 
inspection that the printer had 
two problems. On any line ex- 
ceeding 85 characters, the 
printer head hit a microswitch 
carriage return and lost 15 char- 
acters as it tried to continue 
printing the next line. In other 
words, the mechanical carriage 
return did not tell the computer 
to stop sending data. Second, I 
found that every once in a while 
the printer missed characters. 

Fortunately, I had help from a 
neighbor. He had also purchased 
a Scope Data printer(they 
are no longer available) and 
he showed me how to find my 
missing characters (see Fig. 2). 

It seems the printer has a buf- 
fer that holds only 64 characters 
in memory. So when the TRS-80 
got more than 64 characters 
ahead of the printer some char- 
acters overflowed the buffer and 
were lost. 

My neighbor, Jeff Mazur, has 
designed a simple circuit that 



allows a buffer full signal ( - 12V 
on pin 20 of my Scope-Data 
printer) to pull the Z-80 WAIT line 
LO. This stops the Z-80 in its 
tracks, until the LO is removed. 
The 1N914 blocks +12 volts 
from the printer with the 3.9K re- 
sistor and 5.1V zener diode as 
additional insurance against 
high voltage on the Z-80 in case 
the 1N914 shorts out. 

I installed these three com- 
ponents in the TRS232 box, with 
the cathode of the 1N914 
soldered to pin 20 of the connec- 
tor. The two wires going to pins 
33 (WAIT) and 29 (ground) were 
connected to the TRS-80 (left 
rear of the keyboard) using a 
soldertail 40-pin TRS-80 bus 
connector (available for $6.95 
from Applied Invention, Hills- 
dale, NY). Though this overflow 
control circuit is not needed 
with most printers mine did 
need it, and I haven't missed a 
character since. 

The loss of 15 characters can 
be overcome by wiring the mi- 
croswitch to the proper point in 
the printer's complex circuitry 
so that the printer could be 
stopped during a carriage re- 
turn. However, I found a simpler 
method— more about Formatter 
later. 

I experienced other inconve- 
niences as well. I had no way to 
page the output, that is, to print 
a certain number of lines in a 
given length. Some of my 
listings ran two or three feet 
with no convenient place to tear 
them into standard 8V2 inch 
page lengths for filing. I could 
list the lines in groups, advanc- 
ing the paper between groups, 
but that was not very conve- 
nient. 



Also, either special gimmicks, 
imbedded in the program, were 
needed to print RUNs, or I had to 
change all PRINT to LPRINT 
statements. Keyboard de- 
bounce required entering a 
separate program on computer 
turn-on and whenever printing 
was directed to the computer I 
had no screen display. 

While these inconveniences 
did not keep me from making ex- 
tensive use of the printer, they 
were a constant annoyance and 
time-waster, and limited its ap- 
plications. 

Formatter 

Well, the "geniuses" at Small 
Systems, apparently as a result 
of feedback from almost 2000 
users of the TRS232 Printer In- 
terface, now have available a 
new software tape called For- 
matter (less than $15). 

With Formatter, you can set 
the number of lines printed on a 
page— a page contains up to 
120 lines (although 66 lines on 
an 8 1 /2 inch long page is almost 
standard). When the specified 
number of lines are printed, the 
paper advances to the next 
page. No more long folded 
listings, with creases just where 
you don't want them! 

You also set the number of 
characters on a line— from 25 to 
250. When the printer reaches 
the maximum number it ex- 
ecutes a carriage return and 
stops printing during the return. 

Not only that, but you can 
choose "smart line termina- 
tion," where the Formatter looks 



for a space, colon, semi-colon or 
comma near the end of the line 
and executes an early carriage 
return, breaking the line at a 
more readable location. The For- 
matter automatically indents 
continuation lines 5 spaces, 
again, for improved readability, 
this solves the printing during 
carriage return problem, and 
allows listing those programs 
with multiple lines per line 
number. Simply set the line 
length prior to carriage return. 

Other Options 

The Formatter allows all out- 
put to the printer to be displayed 
on the screen with its "echo" op- 
tion. Another option allows pro- 
grams strictly designed for the 
screen to be printed. Just enter 
LPRINTCRS$(1) from the key- 
board, or imbed this command 
in the program, and all PRINT 
statements will output. Further- 
more, if you've chosen the echo 
option, you'll still see the pro- 
gram running on the screen! 
LPRINTCHR$(2) returns PRINT 
commands to the screen only. 

Do you go bananas with the 
fast automatic scroll listing in 
Level II? Using Formatter, you 
can list one line at a time! Just 
press the space bar to stop the 
printer at the end of a line. Each 
time you press the space bar 
you list one more line. Pressing 
any other key returns to con- 
tinuous printing. Even if the 
printer is off, with the connected 
TRS232 hardware, the computer 
will think it is on so you can have 
single-line listing without using 
paper or time. 




Photo 1 
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Formatter has a self- 
contained keyboard debounce 
program; you don't have to load 
in a separate tape. Also, you 
can select from 10 standard 
baud rates, or modify the pro- 
gram for a custom baud rate. 
You can also select line feeds 
after carriage returns if your 
printer needs them. Formatter 
uses a form feed character if 
your printer recognizes it, 
multiple line feeds if it doesn't. 

Formatter loads in BASIC 
with CLOAD command after 
setting MEMORY SIZE? to 



allow for about 360 bytes at the 
top of memory. The clear 
documentation takes you step- 
by-step through each option 
and even shows how you can 
make your own customized ver- 
sion. Instead of answering 
twelve option questions after 
loading, you just CLOAD and 
RUN, then load or enter 
whatever program you want to 
print. 

The documentation also 
covers the BASIC listing of For- 
matter (5970 bytes, but it only 
occupies 360 bytes after RUN 



POKEs machine language into 
high memory) and the assembly 
language source fisting of the 
program that BASIC puts into 
memory. 

Conclusion 

The only problem I've found 
with the TRS232 Printer Inter- 
face is with the IC (a 741 opera- 
tional amplifier). I've replaced it 
twice. This is a common 741 
problem, not unique to this 
design. The first one lasted 4 
months, the second one 2 
weeks. The cause seems to be 



static discharge and/or line 
transients. The original 741 was 
soldered to the PC board. I 
replaced it with a socket, so the 
next failure only took a couple 
of minutes to fix. By the time 
you receive this, the units being 
delivered should have a 
socketed 741 and 2 diodes to 
protect it. 

All technicalities aside, if 
you've been considering a 
serial printer, or have one that 
is limited, this TRS232/Format- 
ter combination could make 
your printer a genius! ■ 



BUSS EXTENDER for TRS-80 



TM 



ELv-OfVlPCO Microcomputer Peripherals 

P.O. Dox 6133, Albany, CA 94706 

(415)648-7122 



m 



Now you can hook up to four 
accessories to the TRS-80™ 
Buss with Active Buss Ter- 
mination to reduce Buss 
ringing and noise and in- 
crease reliability. 

INTRODUCTORY PRICE $95. 




We have a FREE program just for you. IDEA SEEDS 7 a new concept 
in software from CECDAT. Each month you can receive a FREE program 
for your TRS-80, ready for use and/or customization, for just a self 
addressed-stamped envelope. 

ACT AT ONCE... Send your self addressed-stamped envelope NOW 

before it slips your mind! It could be the best thing you have done 
for your TRS-80 Library. 

FREE IDEA SEEDS"! ONLY FROM CECDAT! »^62 

CECDAT, Inc. P.O. Box 8963, Moscow, Idaho 83843 
"TRS-80 is a registered trademark of TANDY CORP." 



on computers, peripherals, software and other Radio Shack® products. 
Offered Exclusively By 

Pan American . Radio /hacK 

bleCtrOniCS, IDC. n Authorized Sales Center 

1117 CONWAY MISSION JEXAS 78572 
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Toll Free 800/531-7466 

In Texas 512/581-2765 

NO TAXES on out-of-state shipments. 
FREE delivery available on minimum orders. 
WARRANTIES honored by Radio Shack®. 



SPECIAL DELIVERY 



TRS 80® + Electric Pencil® 



By adding SPECIAL DELIVERY to Electric Pencil 

you can realize the full potential of your TRS-80! 

A 100% machine language word processor!! 



MAILFORM — Create MAILFILE: A 
complete Name and address list en- 
try/editor program. Instant search 
on any field, complete cursor con- 
trol, optional beeper to let you know 
something is wrong, active file always 
displayed, search can include num- 
eric only as well as don't care charac- 
ters, just FILL IN THE FORM!! 



MAILRITE — Print letters written 
with the Electric Pencil inserting 
information from a MAILFILE into 
the letter for personalizing and ad- 
dressing. True typist quality using 
your printer. Features: Indents, un- 
derscore, end of page stop, unlim- 
ited insertion from address list, ad- 
dress envelopes and MORE! 



SPECIAL DELIVERY (Disk) 99.95 
Electric Pencil (Disk) 150.00 

Phone Orders (214) 357-8357 

Or write for brochure of our complete line 

of fine software! 



SORT — MAILFORM will sort an 

entire address list in seconds using 

any field as the key. 

LABEL — MAILRITE prints mailing 

labels from MAILFILE. 

CONVERT — Transform your 

Radio Shack Mailing list into a 

MAILFILE! 
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OFTWARE, ETC... 

1839 CHAMBERLAIN DRIVE 

CARROLTON, TX 75007 




You don't have to buy it 
just for the low price. 

You can buy I 
it for the . » 
quality, too! \\ 
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If you've been looking 
for a less expensive floppy 
disc drive, but not wanting to 
sacrifice quality - your search is over! 

You get both in the Remex RFD1000B! For 

only $395 look at what you get: ■ 8" Floppy RFMF v RcnmnnR 

Drive ■ Single or Double Density ■ Hard or rte MbXHhm UUUB 

Soft Sectoring ■ Media Protection Feature ■ ^g^J^^k ^C 

Single Density Data Separator ■ 90 Day Fac- J J Mj 
tory Warranty %^^^%^ 

AVAILABLE OPTIONS/ACCESSORIES V0LUME discounts available 

□ Door Lock, $19.95 □ Dual Drive Power Supply, $91 .95 □ Interface Manual, $2 95 

□ Write-Protect, $19.95 fj Single Drive Power Supply, $69.95 Q Interface Adapter, $12.95 

□ Connectors, $9.95 □ Drive Cabinet, $24.95 (Remex to Shugart) 



Double your memory 
... not the price! 

COMPARE AT $695 . .. 



Remex RFD 4000/8" 
Floppy Disc Drive 
Double the storage! 
Double sided . . . 
Double density!! 




Offers quality and features found in drives costing 
much more! ■ Single or Double Density ■ Double-Sided Drive ■ Door 
Lock INCLUDED ■ Write-Protect INCLUDED ■ 180 Day Warranty 
■ Compatible with Shugart 850/851 ■ Low Power Operation ensures 
LONGER LIFE! ! ■ Model RFD 4001 offers Data and Sector Separator 

AVAILABLE OPTIONS/ACCESSORIES 

□ Dual Drive Power Supply □ Single Drive Power Supply and Cabinet, $119.95 
and Cabinet, $139.95 □ Interface Manual, $2.95 

□ RFD 4000 Manual, $5.95 □ Drive Cabinet, $29.95 



SIRIUS SYSTEMS, P.O. Box 9748. Knoxville. TN.. 37920 

Phone Orders accepted 9AM-7PM (EST): 615/577-1072 
>^ 67 □ Check rj Money Order QC.O.O. rjMC rjjVISA DAE 



NAME 



ADDRESS 



CARD # 
EXPIRATION DATE 



^67 



SIRIUS SYSTEMS, P.O. Box 9748. Knoxville. TN. 37920 

Phone orders accepted 9 AM-7PM (EST ) 615/577-1072. please send the following 

□ RFD 4000, $525 Q RFD 4001 , $539 / Q Check Q Money Order HC.0.0 [IMC CvlSA [JAE 



I 

| NAMT 

I 



CARD # 



ADDRESS 



EXPIRATION DATE 



CITY STATE W~ CAROHOLDERS SIGNATURE 

Add $7.00 per Drive for Shipping/Handling Tennessee residents add 6% sales tax Foreign orders 
■ add 10% (payment in U S currency only) 3 



CITY STATE ZIP CARDHOLDERS SIGNATURE 

Add $7 00 per Drive for Shipping/Handling Tennessee residents add 6% sales tax Foreign orders 

add 10% (payment in U S currency only) 



iS Reader Service— see page 131 
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APPLICATION 



Prevent problems caused by over 

adjustment of a process containing random errors. 



Process Control 



Robert G. Hoffmann 

315 N.W. 109th Ave. Apt. 203 

Miami FL 33172 



In various kinds of manufac- 
turing and testing, it is 
necessary to determine during 
production whether the pro- 
cess is performing properly. 
This may be done by accurately 
testing occasional individual 
specimens during production 
runs. If the test of each speci- 
men indicates that the process 
is yielding the desired results, 
then it is left alone; otherwise, 
the process is "adjusted," so it 
is thought, to correct it. 

Logical as the above may 
seem, its use may be cata- 
strophic, as will be shown. 



True 


Adjust- 


Adjusted 


values 


ment 


values 


9 


+ 1 


. 


11 


-2 


12 


9 


+ 3 


7 


11 


-4 


14 



Table 1. 



Blind use of the procedure ig- 
nores what is called random, or 
indeterminate error. 

Indeterminate Error 

The upper part of Fig. 1 
shows a simulated distribution 
of random errors of a satisfac- 
torily performing process. No 
process is perfect, so a certain 
amount of unavoidable error is 
always present. Such errors are 
not constant from specimen to 
specimen; otherwise, they 
could be corrected. This is why 
a distribution of errors is ap- 
proximately like that shown in 
Fig. 1. 

In practice at the beginning 
of a production run, several 
specimens are accurately test- 
ed, and the distribution of their 
results is plotted, as in Fig. 1. 
Production is set at their mean 
or adjusted accordingly. 
Assume that a process has 
been properly set up and that 
production has started. From 
time to time, individual produc- 
tion specimens are tested to 
determine whether the process 
is "in control." What is done 
with results of the tests is 
crucial. 

Assume that the operator is 
unaware of the nature of ran- 



dom error, so he adjusts the pro- 
cess with results of each 
specimen he tests accurately. A 
simple example is shown in the 
lower part of Fig. 1 and in Table 
1. The hypothetical process is 
expected to yield, on the 



average, a value of 10, and 95 
percent of the random errors 
falls within the range 8 to 12. 

The chart on the lower left in 
Fig. 1 and the left column of 
Table 1 show results that would 
be obtained if the operator had 




MEAN 
CONTROL LIMITS 



8 IO 12 

-t ' — 



IO 



12 

—I L 



TRUE VALUES 



ADJUSTED VALUES 



Fig. 1. 
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left it alone. All are well within 
the error or control limits. But 
look what happens if he adjusts 
the process with each result. 
The first result is 9, so to cor- 
rect the process he says to him- 
self, "It's running a bit low, so 
I'll change it to produce one 
more unit, since 10 is ex- 
pected." 

A bit later, he tests again. Had 
he left the process alone, a 
value of 11 would have been ob- 
tained, but instead, he gets a 12. 
"Wow! It's now too high," he 
mutters to himself as he adjusts 
the process downwards by two 
units. This now subtracts two 
units from the next "true value" 
of 9, so that 7 is actually ob- 
tained, and so on. 

All results are shown in Table 
1, and the erroneous adjust- 
ments are shown graphically in 
the lower right chart of Fig. 1. 
The last adjusted value is off 
the chart. 

At this point, it may seem ob- 
vious that to adjust a process 
with random error is the height 
of folly, and that no one does it. 



But in real life, the conse- 
quences of such actions are 
not always so obvious, as the 
following examples indicate. 

Examples of Erroneously 
Adjusting a Process 

In his book on quality control, 
Grant describes a manufacturer 
who did exactly as outlined 
here 1 . He knew that something 
was wrong, because so many of 
the lots he produced were sub- 
standard. The more attention he 
gave to controlling the process, 
the worse the results. It was not 
until a consultant familiar with 
random error reviewed his prac- 
tices that the source of the trou- 
ble was located and corrected. 

In the medical field, the er- 
roneous adjusting of equipment 
that tests blood specimens is 
rampant. Medical technologists 
have been trained, especially by 
instrument manufacturers, to 
correct the processes for drift, 
although the manufacturers 
never say what causes the drift 
nor how much is present 2 . 

Another source of difficulty 



20 REM SIMULATES ERRONEOUSLY ADJUSTING AN AUTOMATED PROCESS. 

30 INPUT "NO. OF TRIALS WANTED"; K 

40 A=0: S1=0: Q1=0 : S2=0: Q2=0 

50 FOR J=l TO K 

60 FOR 1=1 TO 10 

70 D=RND(11) : SUM=SUM+D : NEXT I 

80 R=SUM/10 : SUM=0 : R=R+4 

90 PRINT R; 

100 IF J=l THEN GOTO 150 

110 S1=S1+R: Q1=Q1+R*R 

120 R=R-A 

130 PRINT R, 

140 S2=S2+R: Q2=Q2+R*R 

150 A=R-10 

155 IF J=l THEN PRINT " ", 

160 NEXT J 

170 L=K-1 

180 M=S1/L : MA=S2/L 

190 PRINT: PRINT"N IS — " ;K, "EXPECTED S.D. IS 1.00": PRINT 

200 PRINT"TRUE MEAN";M, "ADJ. MEAN"; MA 

210 V=(Q1-S1*S1/L)/(L-1) : S=SQR(V) 

220 VA=(Q2-S2*S2/L)/(L-1) : SA=SQR(VA) 

230 PRINT "S.D. TRUE ";S, "S.D. ADJ."; SA 

240 PRINT " " 

250 GOTO 30 

Program listing. 



in the medical field arises from 
the fact that medical technolo- 
gists who test the specimens 
and physicians who use results 
of the tests have virtually no 
contact. Thus, only if results are 
so erroneous that physicians 
question them are mistakes 
sometimes detected 3 . 

The main point to the above 
is that the program described 
here can be used to provide in- 
formation about real and con- 
tinuing problems that arise in 
many situations. 

The Program and Its Features 

The program was written in 
Radio Shack Level II BASIC, 
although it should run in Level I 
if you add a subroutine to com- 
pute the square roots. To ap- 
preciate all of its features, you 
need some knowledge of statis- 
tics. For those who want it, a 
good, widely available book on 
basic statistics is recommend- 
ed". 

In statements 70 and 80 a ran- 
dom normal variable is 
generated. Its mathematically 
expected mean is 10, and its 
standard deviation is 1 (this is 
described later). The point at the 
moment is that this is the ran- 
dom error variable which is 
printed out by statement 90. The 
amount of the adjustment is 
computed by statement 150, 
and the adjusted value is 
printed out by statement 130. 
Of course, there is no adjusting 
the first result, so it prints out by 
itself; otherwise, the unad- 
justed and adjusted results 
print out in pairs. 

Input 4s to at first study the 
results of the process. You can 
easily verify the results to see 
that the program is operating as 
it should. You will also find that 
in some cases the adjusting pro- 
cess is apparently successful. 
This is a trap for the unwary. It is 
impossible to improve a process 
that is operating to the limits of 
its accuracy and precision. To 
improve it, you must improve the 
process itself. For more exten- 
sive trials, inputs of 36 are con- 
venient. All of the results can be 
visualized on the screen for 
study. 

The random normal variable 
is produced as a result of the 
following. Obtaining random 



numbers with the RDN(x) state- 
ment amounts to obtaining 
samples from an infinite 
rectangular population, i.e., 
each number is equally likely to 
be obtained, as in throwing 
dice. With random numbers 
ranging from 1-11, the popula- 
tion mean is 6, and the standard 
deviation, s, is vMO. Since 10 is a 
convenient number to keep 
track of for the mean, I added 4 
to each result (statement 80). 
But we are drawing and averag- 
ing samples of size 10, and the 
standard deviation of the mean 
is given by: s x = s/^n, so s x = 
\/"10/\/"10 = 1. 

Furthermore, thanks to the 
phenomena described by the 
central limit theorem of 
statistics, the distribution of 
the means is not rectangular, 
but will be closely approx- 
imated by a theoretical normal 
or Gaussian distribution. 

Anyone who wishes to assure 
himself of the truth of the asser- 
tions made here need only draw 
a sample of a thousand or more 
averages of RND(11), i.e., trials 
of the random normal variable, 
and study the results. This ran- 
dom normal generator should 
be used in many situations. 

A Final Suggestion 

If you have a friend who works 
in a clinical laboratory, invite 
him over for a demonstration of 
the program and see what it 
means to him. You may find that 
some people have rigid ideas — 
sometimes in conflict with the 
facts — about how the world 
should be. Remember, it is your 
blood specimens that they are 
testing. ■ 
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GENERAL 



A popular pastime, using the 

Microsoft ROMs for programming shortcuts. 

ROM Routines 



Wes Thielke 

2930 Quakerbridge Rd. 

Mercerville NJ 08619 



I've owned a Radio Shack 
TRS-80 for over a year. Soon 
after I received my Level II unit I 
wrote a disassembler and began 
taking apart the TRS-80 monitor. 
Since I prefer programming in 



assembly language to BASIC 
but don't like to waste time 
reinventing the wheel, I set out 
to find routines in the BASIC 
monitor which I could use in my 
programs. In this article I've 
compiled some of the more 
useful things I've learned. 

The Keyboard 

Striking each key on the 
TRS-80 causes one bit in a 



bit 


3801 3802 3804 3808 3810 3820 3840 


3880 





@ H P X 8 ENTER 


SHIFT 


1 


A I Q Y 1 9 CLEAR 




2 


B J R Z 2 BREAK 




3 


C K S 3 t 




4 


D L T 4 i 




5 


EMU 5 




6 


F N V 6 - 




7 


G W 7 / SPACE 




Notes 


(a) Location 387F may be tested for a non-zero value to determine if any 




data is present on the keyboard 






(b) I am using the bit numbering traditionally used for the Z-80 and 8080. 




That is, the leftmost bit is 7. This is a caution to IBM 360/370 


pro- 




grammers, who are used to having the leftmost bit numbered 


zero. 




Table 1. RAM Location 





2B Test for keyboard input. If there is any, its decoded value is in the A 
register; otherwise A is zero. The data is not displayed on the video 
screen. 
49 Wait for keyboard input. Continuous calls are made to 2B until a non- 
zero value is returned in A. 
358 Saves DE register pair and calls 2B. 
384 Calls 358 until a non-zero value is returned. 

5D9 Input a line into the address in the HL register pair. This routine also 
displays each character as it is input and takes action on the control 
keys just as if you were entering a BASIC statement. Register B is 
assumed to contain the maximum length of the line. Control is returned 
when a terminator key (ENTER or BREAK) is pressed. 
On Return: 

HL — unchanged 

B — actual input length (excluding terminator) 
C — original contents of B 
A — terminating character (ENTER or BREAK) 
361 Input a line into the buffer whose address is found at locations 

40A7-40A8. Returns this address minus one in HL. The end of the input 
buffer is marked by a byte of zeros. 

Table 2. Subroutines that may be used for input. 



specific byte in the RAM to be 
turned on. Table 1 shows which 
bit is set by each key. (Please 
note that all numeric values 
shown in this article are hexa- 
decimal unless otherwise in- 
dicated.) 

Appendix C of the Level II 
manual shows the codes for 



the alphanumeric keys as 
decoded by the BASIC monitor. 
However, the codes shown for 
the control characters, for the 
most part, apply only to video 
output. Here is how the control 
keys are decoded from the key- 
board (codes shown in 
decimal): 
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1C9 
22C 
33A 
28A7 

150 



Display byte in A register at the current cursor position. This routine also 

performs the control functions as listed in Appendix C of the Level II 

manual. 

Note: the cursor position is saved at location 4020-4021. 

Clear screen 

Flip flop asterisk in the right corner of the screen. 

Saves DE and displays byte in A at cursor (calls 33). 

Displays the string at the address in HL The string must be terminated 

by a byte of zeros. Control codes may be contained in the string. 

SET/RESET subroutine. This is the common routine used by the 

SET/RESET commnd processors (after the x,y coordinates have been 

evaluated). The following code shows how to set up a call to this routine: 

LD HL.RETRN 

PUSH HL ;put return address on stack 

LD A,set/reset code 

PUSH AF ;put set/reset code on stack 

LD A,x-value 

PUSH AF ;put x-coordinate on stack 

LD A,y-value ;load y-coordinate 

JP 150H ;go to set/reset routine 

RETRN-- 

The set/reset codes are (decimal): 
1 -reset 
128 -set 

Table 3. Video Subroutines 



9B4 Store the single-precision value in DE:BC at 4121 
9C2 Load the single-precision value at the address in HL into DE:BC 
9B1 Copy the single-precision value at the address in HL to 4121 
9BF Load the single-precision value at 4121 into DE:BC 
9A4 Place the single-precision value at 4121 on the stack (DE then BC) 
A9A Store the integer value in HL at 4121 and set the type flag to 'integer' 
E6C Evaluate the numeric string at the address in HL and store it in the ac- 
cumulator, setting the type flag. The routine stops as soon as it en- 
counters a character that is not part of the number. It will accept signed 
values in integer, real and scientific notation. A value of zero is returned 
if the string is non-numberic. 
1 E5A Evaluate the string at the address in HL for a positive integer value, stop- 
ping at the first non-numeric character. The result is returned in DE. A 
value of zero is returned if no numeric value is found. This routine is 
used by BASIC statements requiring a statement number, such as 
GOTO. 
FBD Non-formatted numeric edit routine. Converts the accumulator to display 
form, with the result string address returned in HL. The address of the 
end of the string + 1 is returned in DE. 
FBE Formatted numeric edit entry point (used by PRINT USING). 
Entry requirements: 

A register— flags as follows: 
bit meaning 
7 perform edit 
6 include commas in 

result 
5 asterisk fill 
4 precede by dollar sign 
3 force sign ( + or - ) 
2 trailing sign 
scientific notation 
B register— number of whole digits (including commas, excluding 

space and sign) 
C register— number of decimal digits (including decimal point) 
Note that FBD and FBE are the same routine. The instruction at FBD 
merely clears the A register so that no formatting is done. 
2865 Creates a string vector using the output produced by routine FBE. 

Table 4. Arithmetic Utility Routines 



Key 


No Shift 


Shift 


ENTER 


13 


13 


CLEAR 


31 


31 


BREAK 


1 


1 


- 


8 


24 


— 


9 


25 


t 


91 


27 


1 


10 


26 



The way the keyboard is 
mapped into memory makes it 
easy to test for specific keys in 



interactive programs. For ex- 
ample, to test for the break key, 
one may simply code: 



LD HL.3840H ;point to byte in which 
the BREAK key is stored 

BIT 2,(HL) ;test bit set by BREAK 

key 

JR NZ.BREAK ;if bit set, go to 'BREAK' 



Keys can also be tested in a 




Designed for your 

TRS-80 





The Photopointw* Pen 

"a whole new concept in computer applications" 

• All you have to do is Point to Play! 

• 6 programs included — 3 on tape. 

• Complete Info sheet on how to write your own 
programs. 

• Plugs directly into your TRS-80 system (Level II) 

• Works with DOS too! 

• Voids no Radio Shack warranties!! 

• Over 500 sold . . . 

Imagine, direct interaction with the video display. 

Now you can eliminate the often confusing 

keyboard from your real time 

programs. 

Order Your Photopoint Today 

Micro Matrix ^ 68 
P.O. Box 938 
Pacifica, CA 94044 

The only light pen approved by: 

Quality Software/Instant Soft/Softside Mftg. 




Sure, I'll take an ace. Deal me in 
at 50% off the newsstand price . . . $15! 
I save $1 5 off the cover price and you'll 
bill me later, if I prefer. 



DAE 



□ Check 
Account# 

□ Bill me. □ Paymentenclosed. $. 

Signature 

Name 

Address 

City 
Zip. 



□ MC DVISA 
.Exp. date 



State. 



Canada $15 per year, US funds. Other foreign rates $23 one 
year only, payable in US currency. 

kilobaud 



MICROCOMPUTING 




P.O.B. 997 Farmingdale, N.Y. 11737 502H56 
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Abbreviations: ACC = 


accumulator, OP = operand 


Routine Address Operation 


Precision 


BD2 


ACC = DE + HL 


INTEGER 


BC7 


ACC = DE-HL 




BF2 


ACC = DE-HL 




2490 


ACC = DE/HL 




716 


ACC = OP + ACC 


SINGLE 


713 


ACC = OP -ACC 




847 


ACC = OP-ACC 




8A2 


ACC = OP/ACC 




C77 


ACC = ACC + OP 


DOUBLE 


C70 


ACC = ACC -OP 


" 


DA1 


ACC = ACCOP 


" 


DE5 


ACC = ACC/OP 




98A 


ACC = SGN(ACC) 


ANY (result integer) 


B37 


ACC = INT(ACC) 




977 


ACC = ABS(ACC) 


ANY 


13E7 


ACC = SQR(ACC) 


ANY (result single) 


14C9 


ACC = RND(ACC) 








809 


ACC = LOG(ACC) 




. 




1439 


ACC = EXP(ACC) 




" 




1541 


ACC = COS(ACC) 








1547 


ACC = SIN(ACC) 








15A8 


ACC = TAN(ACC) 








15BD 


ACC = ATN(ACC) 




A7F 


ACC = CINT(ACC) 


ANY (result must be in 
integer range) 


AB1 


ACC = CSNG(ACC) 


ANY 


ADB 


ACC = CDBL(ACC) 


ANY 


B26 


ACC=FIX(ACC) 


ANY (result must be in 
integer range) 


NOTE: There is no direct 


way to compute a value raised to a power. This can be 


accomplished by 


using the following formula: 




A x = EXP(X-LOG(A)) 


Table 5. A 


rithmetic and Function Routines 



BASIC program using a similar 
technique, which, by the way, is 
much more efficient than using 
INKEY$. For. example, try the 
following program which tests 
for the cursor keys: 



"points" for graphics purposes. 
The value displayed is treated 
as a graphics character if bit 7 is 
set. The low order six bits then 
determine which points are 
turned on as follows: 



ing arithmetic in three modes: 
integer, single-precision float- 
ing point and double-precision 
floating point. 

Integer values are stored in 
two's complement form as 
16-bit integers (2 bytes). The 
high order bit is the sign bit. 

Floating point data is stored 
as a normalized binary fraction, 
with an assumed decimal point 
before the most significant bit. 
In addition, the most significant 
bit doubles as the sign bit. 

A binary exponent takes one 
byte in each floating point 
number. It is kept in excess 128 
form; that is, 128 is added to the 
actual binary exponent needed. 
For example, the number 1 is 
.1 2 x2\ so the exponent is 129 
(81 H). 2 is .1 2 x2 2 , so the expo- 
nent is 130 (82H). (Note that 
.1 2 = Vz. This will become clearer 
in a moment.) The value zero is 
stored as an exponent of zero. 

The arithmetic subroutines 
use an 'accumulator' and some- 
times an operand. A type flag, 
located in memory location 
40AFH, indicates the current 
type of the value in the ac- 
cumulator. Type conversion is 
performed automatically in 
most cases, based on the value 
of this flag. The values are: 



Integer: Locations 4121 and 
4122, least significant byte is 
stored first. For example, the 
value 1 would be stored as 0100. 
(This may seem strange at first, 
but data is stored this way 
because the Z-80 16-bit load in- 
structions store data this way.) 

String: Locations 4121 and 4122 
contain the address of a length 
and address descriptor for the 
string. The first byte of the 
descriptor is its length and the 
following 2 bytes are the ad- 
dress. The string value itself is 
followed by a byte of zeros, 
ready for display using the 
routine at 28A7. 

Single-Precision: Locations 
4121 through 4124. Location 
4124 is the exponent, 4123 the 
most significant byte (con- 
taining sign), 4122 the next most 
significant byte and 4121 the 
least significant byte. Here are 
some examples to clarify this 
representation: 



Value 


4121 


4122 


4123 


4124 


(decimal) 










0.5 


00 


00 


00 


80 


1 


00 


00 


00 


81 


-1 


00 


00 


80 


81 


2 


00 


00 


00 


82 


3 


00 


00 


40 


82 


4 


00 


00 


00 


83 


129 


00 


00 


01 


88 


-129 


00 


00 


81 


88 


256 


00 


00 


00 


89 


257 


00 


80 


CO 


89 



10 DEFINTC 

20 C = PEEK(14400) : REM GET CON- 
TENTS OF 3840H 

30 IFC AND 8 THEN PRINT "UP"; 

40 IFC AND 16 THEN PRINT "DOWN"; 

50 IF C AND 32 THEN PRINT "LEFT"; 

60 IFC AND 64 THEN PRINT "RIGHT"; 

70 IFC AND 255 THEN PRINT 

80 GOTO 20 



Try holding down more than 
one key at the same time! Then 
modify your LUNAR LANDER 
program. 

The subroutines in Table 2 
may be used for input from the 
keyboard. 

The Video Display 

The video display is mapped 
into locations 3C00 through 
3FFF. Except for the control and 
tabbing codes, all character 
codes shown in the Level II 
manual may be displayed by 
moving a byte to the desired 
location. 

Each byte on the video 
display is subdivided into six 






1 


2 


3 


4 


5 



Bit 6 is ignored when bit 7 is 
set. 

Double width character mode 
is turned on by outputting a byte 
with bit 3 set to port FF. For 
example, 

LD A,8 
OUT (0FFH),A 

It is reset by outputting a byte 
with this bit turned off. 

Video subroutines are shown 
in Table 3. 

Arithmetic Subroutines 

Even a primitive under- 
standing of the manner in which 
arithmetic is done by the BASIC 
monitor can save hours of pro- 
gramming in assembly lan- 
guage. 

The monitor is capable of do- 



2— integer 

3— string 

4— single-precision floating point 

8— double-precision floating point 

The accumulators for each 
type are: 



Let's take a closer look at the 
number 257, in case you're still 
confused. 257 (decimal) is 101 in 
hexadecimal, 100000001 in bina- 
ry. 

You may think of the expo- 



0060 


DEC 


0061 


LD 


0062 


OR 


0063 


JR 


0065 


RET 



1A19 Reentry to BASIC 

60 Time delay routine. Input consists of a loop counter in register pair 
BC. Here is the actual code, in case you want to figure out the number 
of T states: 

BC 
A,B 
C 
NZ.0060H 

1C90 Compare HL with DE, accomplished by computing HL minus DE in 
such a manner that the sign, carry and overflow flags are set as you 
would expect. This routine is normally called by executing RST 18H. 

1D78 Fetches the next non-blank character at the address following that in 
the HL register pair (HL is incremented first). The character is returned 
in the A register. If the character is numeric (ASCII), the carry flag is 
set. If the byte is zero, the Z flag is set. (Normally called by executing 
RST 10H). 

25D9 Tests the type flag at 40AF. Z flag is set if string, M if integer, P and C 
if single-precision, P and NC if double-precision. (Normally called by 
executing RST 20H). 

Table 6. The above are Miscellaneous 
Subroutines and Entry Points 
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nent as the number of bits to the 
right of the most significant bit 
after which to place the binary 
decimal point. Then add this 
value to 128 to produce, in our 
example, 128 + 9 = 137 or 89 in 
hexadecimal. 

Now, we normalize the num- 
ber; that is, the most significant 
bit becomes the 'leftmost' bit in 
byte 4123. Our normalized num- 
ber is 10000000 1. Grouping four 
bits together from the left, the 
result is the hexadecimal digits 
808. The left two digits go in byte 
4123 and the last hex digit goes 
in the leftmost part of byte 4122. 

Lastly, we determine the set- 
ting of the sign bit. Since the 
number is positive, the sign bit 
is zero; therefore, we turn off the 
80 bit in byte 4123. 

Double-precision: Locations 
411D through 4124. Data is 
stored just like single-precision 
except that there are more bytes 
of significance. Byte 41 1 D is the 
least significant. 

Where used, the operands 
are: 



Integer: Register pairs DE and 
HL. (Used for add, subtract, 
multiply and divide only.) 

Single-precision: Register pairs 
DE and BC, as obtained by exe- 
cuting: 

LD DE,(4121H) 
LD BC,(4123H) 

Double-precision: Locations 
4127 through 412E. 

Table 4 lists arithmetic utility 
routines and 5 lists functions. 

Exits 

The writers of Level II BASIC 
were very clever in many ways. 
Did you ever wonder how they 
manage to provide all the addi- 
tional functions of DISK BASIC 
without replacing the ROM 
monitor? What I am about to 
describe should enlighten you 
on that question. In fact, with 
this information and a little 
imagination, you can make 
your Level II machine do all 
sorts of new things. 

I am referring to the 



THE ULTIMATE TRS-8Q SPEED-UP! 

Mumford Micro Systems announces the release of the SK-2: The most versatile clock modification 
for the TRS-80 available. It features three speeds: normal (1.77MHz), 50% faster, or 50% slower; 
selectable at any time without interrupting execution or crashing the program. It may be 
configured by the user to change speed with a toggle switch or on software command. It may be 
tied to the expansion interface and will automatically return to normal speed anytime a disk drive 
is active. It even has provisions for adding an LED to indicate when the computer is not at the 
normal speed. It mounts inside the keyboard unit with only 4 necessary connections for the switch 
option (switch not included), and is easily removed if the computer ever needs service. The SK-2 
comes fully assembled with illustrated instructions for implementing the various options and 
complete satisfaction is guaranteed $24.95 

DUPLICATE SYSTEM TAPES WITH "CLONE" 

This machine language program makes duplicate copies of ANY tape written for Level II. They 
may be SYSTEM tapes (continuous or not) or data lists. It is not necessary to know the file name or 
where it loads in memory, and there is no chance of system co-residency. The file name, entry 
point, and every byte (in ASCII format) are displayed on the video screen. Data may be modified 
before copy is produced. CLONE $16.95 

RAM TEST FOR LEVEL II 

This machine language program tests memory chips for open or shorted address or data lines as 
well as intermittents. It tests each BIT for validity and each BYTE in the execution of an actual 
instruction as in real program execution. Bad addresses are displayed along with the bad data and 
proper data. One complete test of 48K takes just 14 seconds. Also includes a test for errors 
induced by power line glitches from external equipment. RAMTEST $9.95 

PROGRAM INDEX FOR DISK BASIC 

Assemble an alphabetized index of your entire program library from disk directories. Program 
names and free space are read automatically (need not be typed in) and may be alphabetized by 
disk or program. The list may also be searched for any disk, program, or extension; disks or 
programs added or deleted; and the whole list or any part sent to the printer. Finally, the list itself 
may be stored on disk for future access and update. One driveand 32K required. INDEX $19.95 

EDIT BASIC PROGRAMS WITH ELECTRIC PENCIL 

This program allows disk users to load Basic programs or any other ASCII data file into the disk 
version of Electric Pencil for editing. Now you can edit line numbers, move program segments, 
duplicate program segments, and search for the occurance of any group of characters. 
PENPATCH....S9.95 



SPOOLER FOR PARALLEL PRINTERS 



^144 



This program is a full feature print formatting package featuring user defineable line and page 
length (with line feeds inserted between words or after punctuation), screen dump, keyboard 
debounce, and printer pause control. In addition, printing is done from a 4K buffer area so that the 
LPRINT or LLIST command returns control to the user while printing is being done. Ideal for 
Selectric or other slow printers. Allows printing and processing to run concurrently. 
SPOOLER.... $16. 95 



™™ Include 75c postage. California residents add 6% sales tax. *tim 

tmm Complete satisfaction or full refund. wK 

MUMFORD MICRO SYSTEMS 

BOX 435-E Summerland, California 93067 (805) 969-4557 



RST Operand 


Vector Address 


Initial 


Contents 


8H 


4000H 


JP 


1C96H 


10H 


4003H 


JP 


1D78H 


18H 


4006H 


jp 


1C90H 


20H 


4009H 


JP 


25D9H 


28H 


400CH 


RET 
NOP 
NOP 




30H 


400FH 


RET 
NOP 
NOP 




38H 


401 2H 


El 

RET 
NOP 




Table 7. Restart vectors and initial contents 



Address (hex) Command Address (hex) 


Command 


4152 


CVI 41 7C 


FIELD 


4155 


FN. 417F 


GET 


4158 


CVS 4182 


PUT 


415B 


DEF 4185 


CLOSE 


415E 


CVD 4188 


LOAD 


4161 


EOF 418B 


MERGE 


4164 


LOC 418E 


NAME 


4167 


LOF 4191 


KILL 


416A 


MKI$ 4194 


& • 


416D 


MKS$ 4197 


LSET 


4170 


MKD$ 419A 


RSET 


4173 


CMD 419D 


INSTR. 


4176 


TIMES- 41A0 


SAVE 


4179 


OPEN 41A3 


LINE 


• Items marked with an asterisk are called during expression evaluation. 




Table 8. DISK BASIC Command Vectors 





trs-80 INTERFACE trs-80 



VAR/80 



Interface your Level III 
TRS-80 to the "Real World" [ 
with the VAR/80 I/O Inter- 
face from Telesis Laboratory. 



- 8 inputs 

- 8 outputs 

- interconnecting cable 

- power supply 

- 30 page data package 

- assembled, tested 

- guaranteed 



UP 



I 



w? 




I/O INTERFACE UNIT 
$109.95* 



"TRS-80 is a registered trademark ot TANDY CORP." 



Phone Orders Please Call (614) 773-5157. 
MC, VISA, Money Orders, C.O.D.'s accepted 
* Please add $4.00 for shipping and handling. 
Ohio residents please include 4 % sales tax. 



T 



TELESIS LABORATORY 

100 R&D Drive, P.O. Box 1843 
Chillicothe, OH 45601- 



^56 
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numerous 'exits' to fixed RAM 
locations that are built into the 
monitor (Table 6). 

First of all, there are the 
restart vectors. The fixed 
memory locations, called by the 
RST instruction (with the excep- 
tion of RST 0), contain jumps to 
fixed RAM locations which are 
initialized when power is turned 
on. The vectors and their initial 
contents are contained in Table 
7. 

These instructions can be 
modified in an assembly 
language program to provide 
whatever functions desired. 

Then there are the DISK 
BASIC command vectors, which 
normally produce the L3 error 
when running without DISK 



BASIC by jumping to location 
12DH. 

These vectors can also be 
changed for whatever purpose 
you desire. For example, you 
may use them to obtain the 
equivalent of additional 
machine language functions in 
your BASIC programs or to keep 
a machine language routine on 
call from the BASIC monitor by 
the entry of a command (Table 

8). 

Finally, there are a series of 
exits, called by various routines 
in the monitor. The vectors for 
these exits start at location 
41A6 and continue through 
41 E4. They each consist of three 
bytes, initialized with RET in- 
structions. The functions of a 



41AC Called from 1A1C at BASIC reentry 

41AF Called at the beginning of the line input routine (361 H) 

41 B2 Called after a BASIC statement line has been encoded (compressed). 

The HL register pair contains the address of the encoded line. 
41 BE Called during error processing. This exit can be used to intercept errors 

such as overflow in an assembly language routine if locations 409B and 

409C are first set to zero. 
41C4 Called at 358H, the beginning of a routine used to get a byte from the 

keyboard. 
41C7 Called by the RUN command processor when it is followed by 

something other than statement end. 
41 E2 Called at entrance to the SYSTEM command processor. 

Table 9. Exits initialized by RET instructions. 



few are listed in Table 9. 

Conclusion 

As you can see, there's a lot 
more to the TRS-80 than meets 
the eye, or than Radio Shack 



cares to make generally known. 
I hope the information I've 
presented here saves you a little 
time and helps to add some 
spice to your TRS-80 pro- 
gramming. ■ 



PROBLEMS? 

Are you having trouble with advertisers or products? 

If such is the case, please write to the firm 

giving complete details and send a copy of your letter to 

Wayne Green, 80 Microcomputing, 

Peterborough, New Hampshire 03458. 

Be polite — no matter how badly you're shafted. 




I We're looking for names and addresses of all the TRS-80 news- 
letters out there. If you produce or are affiliated with such a 
! newsletter, please drop a line to: 

Jim Perry, Managing Editor 
80 MICROCOMPUTING 
! Peterborough NH 03458 
| Thanks. j 



Good Buys From Disks, Etc. 

Verbatim 10 for $29.00 
MINI-DISKS or 3 for $10.00 

New! Verbatim Digital Quality 
Cassettes For Personal Computers 

Professional quality cassettes feature leader-free, splice- 
free, premium grade tape, precision engineering features. 
For top performance in popular personal computers, 
including Apple, PET, Heathkit, Atari and Mattel. 

2 for $5.45 





Mini-Disk 
Protectors 
Fit 3-Ring Binders 

Tough, glare-proof vinyl. 
Holds 2 diskettes and ID cards. 

75* ea., 10 for $5.75 



Storage Cases 

Made of durable, molded 
plastic. Choice of black or beige. 

Maxi Case, $4.25 
Mini Case, $3.75 



Master-Charge, m Wk. p. o. Box 327 

Xu a V ™ Disks, Etc. Center Valley, 
Checks OK. 

No COD's. 



Pa. 18034 



i^129 




The world's most popular microcomputer, with 16K of 
memory and Level 11 basic for only $750, complete 
with full 90 day Radio Shack warranty. 
We accept check, money order or phone orders with 
Visa or Master Charge. (Shipping costs added to 
charge orders). 

Disk drives, printers, peripherals, software & games. . . 
you name it, we've got it 
(both Radio Shack & other 
brands). Write or call for 
our complete price list. _ 

"hiiiiimkbh 




32 EAST MAIN • MILAN, MICHIGAN 48160 • (313) 439-1508 
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REVIEW 



Not everyone has disk or $100 for a 'Pencil/ Try this for $10. 

Poor Man's Text Editor 



Fred Blechman 
7217 Bernadine Ave. 
Canoga Park CA 91307 

One of the most significant 
emerging uses of micro- 
computers is word processing. 
By using keyboard commands 
to add, delete, modify or move 
letters, words, paragraphs and 
even pages, a user can output a 
fully edited letter, report or 
manuscript to the printer. 

Complete word processing 
systems are available for sever- 
al thousand dollars. Software 
programs for such processors 
are available from $25 to $100 or 
more. But the "Poor Man's Text 
Editor" for the Level II TRS-80, 
for under $10, is surprisingly ver- 
satile and might satisfy all your 
needs. 

Features 

This text editor program fea- 
tures upper and lowercase, a 
non-destructible easily maneu- 
vered blinking cursor, editing and 
graphics options and will inter- 
face with either tape or printer. 
You can add, delete, or repeat 
any regular or graphic charac- 
ter. Furthermore, you can hold 
up to nine pages of text, at 16 
lines per page (144 lines) in 
memory and when printing you 
can select the line spacing! 

This program requires a 16K 
memory to utilize all the options. 
Also, to print or display lower 
case, your TRS-80 must be modi- 
fied using one of several conver- 
sion kits available for $20 or 
less. 



With only 1 3 commands using 
the Poor Man's Text Editor is 
simple and the instructions sup- 
plied with the cassette are ex- 
cellent. First, answer the MEM- 
ORY SIZE? prompt with 21740. 
This preserves memory space 
for the program, nine pages of 
text and printer software, if 
needed. If printer software is re- 
quired, enter it first. 

Next you CLOAD the Poor 
Man's Text Editor and run it. Af- 
ter a short delay the screen 
clears and then asks "Printer On 
Line?" Type in Y if your printer is 
enabled, N if not. The computer 
then asks, "Is this a cold start?" 
Although the program is prac- 
tically "bomb-proof," this input 
allows you to save previously 
stored text. Type in Y if you have 
no previously stored text on this 



run. Now the screen clears and a 
square blinking cursor appears 
in the upper left hand corner of 
the screen. 

The Cursor 

As you type on the keyboard 
the characters appear above the 
cursor, which then moves to the 
next space. At the end of a line, 
the cursor jumps to the begin- 
ning of the next line. At the lower 
right corner it disappears and 
stops one space beyond view. 

The cursor can be easily 
moved around the screen with 
the arrow keys one increment at 
a time, up-down-left-right, from 
any position, and it will not 
blank out anything on the 
screen; that's why it's called a 
non-destructible cursor! If you 
want to automatically step the 



WHILE HOLDING DOWN SHIFT KEY, PRESS ENTER KEY. THIS PUTS THE 




PROGRAM IN THE COMMAND MODE. THEN: 




KEY 


COMMAND 


ACTION 


ESCAPE 


c 


CODE 


Allows insertion of any of 64 graphic 
block combinations of 6 small blocks 


X&ENTER* 


D 


DELETE 


Deletes any number of characters 


ENTER 


E 


END TEXT 


Clears end-of-text of trailing blanks 


NOT REQ'D 


F 


FILE 


Holds page of text in memory 


NOT REQ'D 


G 


GET 


Retrieves page of text from memory 


NOT REQ'D 


H 


HOME 


Returns cursor to first position 


NOT REQ'D 


I 


INSERT 


Inserts any number of characters 


ENTER 


L 


LOAD 


Loads text from tape 


NOT REQ'D 


Pn 


PRINT 


Contents of screen to printer, 
"n" designates line spacing 


NOT REQ'D 


R 


REPEAT 


Repeats last character 


ANY KEY 


S 


SAVE 


Saves text on tape 


NOT REQ'D 


X 


END (cursor) 


Moves cursor to end of text 


NOT REQ'D 


CLEAR 


CLEARS 


Clears screen & moves cursor to 


NOT REQ'D 




SCREEN 


starting position. 




*C-mode blocks are repeated by hitting enter key alone. 






Table 1 


Summary of commands 





cursor in any direction just hold 
down the shift key when you 
press the arrow. Pressing any 
key will then stop the cursor. 
The cursor also stops, when in 
the automatic mode, at the top 
and bottom screen limits. Press- 
ing the ENTER key moves the 
cursor to the beginning of the 
next line, except on the last line. 

You can move the cursor to 
the "home position" (upper left 
corner) or the space following 
the last text entry. To do this, 
put the program in the COM- 
MAND MODE by holding down 
the SHIFT key and pressing EN- 
TER (SHIFT/ENTER). The cursor 
stops blinking. Now type H for 
sending the cursor "home" or X 
to move the cursor to the end of 
the text. 

Editing is Simple 

Okay, so now you've entered 
some text. How do you edit? 
Simple! Suppose a word or num- 
ber contains the wrong charac- 
ter. Just maneuver the cursor 
under that character and type in 
the correct letter or number. See 
Table 1 for a summary of more 
elaborate editing commands. 

Suppose one or more charac- 
ters have been omitted. Move 
the cursor under the beginning 
of the omission. Put the pro- 
gram into the command mode 
with SHIFT/ENTER. The cursor 
stops blinking and the character 
above the cursor goes blank. 
Don't panic! The character is 
still there, you just can't see it. 
Now type I and the character re- 
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appears. Type the desired inser- 
tion and the characters appear 
as you type them, pushing any 
following text to the right or on- 
to the next line. Press ENTER to 
return to the normal mode. If 
characters or spaces need to be 
deleted, press SHIFT/ENTER, 
then D, and any key or the space 
bar will delete one character per 
stroke; the screen shows you ex- 
actly what you're doing as you 
do it. Escape from this mode 
with ENTER. 

The last-entered character (or 
space) can be repeated by sim- 
ply pressing SHIFT/ENTER and 
R. The CLEAR key blanks out 
the screen for a new start with 
the cursor in the upper left cor- 
ner. 

As you add or delete charac- 
ters all entries (including spaces) 
beyond your editing point are 
moved. This means that the be- 
ginning and ends of lines might 
need spaces added or deleted to 
prevent broken words or inden- 
tations. Therefore, always do 
the editing from the top of the 



screen down, and correct words 
and spelling as soon as noted. 
Graphic blocks— 64 different 
combinations from 1 to 6 blocks 
each — can be added to the dis- 
play with SHIFT/ENTER and C, 
using the code supplied with the 
cassette instructions. Unfortu- 
nately, most printers can not 
print these blocks. 

Printing and Storing 

Once you've got exactly what 
you want on the screen, press 
SHIFT/ENTER and E. This clears 
the end-of-text of trailing blanks. 
Now you can preserve the screen 
contents on tape or direct it to a 
printer. To save on tape, use 
SHIFT/ENTER and S, and record 
on tape. To play it back from 
tape, use SHIFT/ENTER and L; 
the screen goes blank and then 
each character is displayed in 
real time as it comes from the 
tape! It's fascinating to watch 
as the letters zip across the 
screen— like a superfast typist 
(about 60 characters per sec- 
ond!). 



To print the screen contents, 
press SHIFT/ENTER and then P 
followed by a number — 1 for sin- 
gle line spacing, 2 for double 
spacing, 3 for triple-spaced 
lines, and so on. Whatever is on 
the screen (except the graphic 
blocks, with most printers) will 
print. A feature of this program 
is that trailing blanks trigger a 
line feed, as does a blank line. 
This saves considerable typing 
time compared to some other 
editors that "print" every space 
on the screen. The cursor does 
not print (it's actually a graphic 
block) so it can be anywhere on 
the screen. 

If your printer adds extra 
spacing between lines, change 
the value of C = 138 in line 300 of 
the program to either C = 26 
(ASCII linefeed) or C = 32 (ASCII 
space). 

Now comes one of the big fea- 
tures: page storage. To save the 
screen display in memory, use 
SHIFT/ENTER and F(for FILE). If 
the memory is not full, the 
screen will be cleared as the text 



is stored in memory. If the text 
remains on the screen, no mem- 
ory is available. Up to 9 full 
screens (144 lines, or 9216 char- 
acters and spaces) can be saved 
this way. 

To retrieve the text, use 
SHIFT/ENTER and G (for GET). 
The next memory page will ap- 
pear on the screen all at once, 
almost like magic! If it's not the 
page you want, refile and try 
again (poor man's approach). If 
the text remains on the screen, 
nothing is being held in memory. 

You can't conveniently move 
blocks of text, or paragraphs, 
from one position or page to an- 
other; everything is accom- 
plished with individual charac- 
ters. Also, right-justification of 
the text is not automatic, but 
you can do it by inserting blanks 
on each line as needed. Hey, 
whaddya' want for under $10? 

The "Poor Man's Text Editor", 
is available on cassette with in- 
structions from Don Coon, 1228 
Alpine, DeWitt, Ml 48820. $9.95 
postage paid.H 



FUN and SECURITY for TRS-80 DISC DRIVE OWNERS 

• CIPHER is a truly impressive program for automatically coding diskette files! The user types 
in a password of up to 25 characters. Each character is chosen from among 96 avail- 

$19.95 able single stroke entries. Can the code be broken? Yes, but your TRS-80 would 
take at least 10"' 7 years to run through all 2 lei possible combinations! 

• SUPER CIPHER is even more impressive than Cipher! Super Cipher is a fully automatic pro- 
gram which accepts codes of up to 255 characters. This code yields an incredible 

$39.95 2 "'•'"possible combinations. And, if you think that's spectacular, would you believe 
that the program supports N passes with N different passwords, raising the pre- 
vious number of possible combinations to the Nth power! 

^36 AUTHORS/DISTRIBUTORS - Contact us for customized software to stop 
illegal disc backup and program pirating. 

P.O. Box 516 • Troy, Idaho 83871 • SOLARIS PRESS • Specify 32K or 48K • (208) 835-5391 




Let us know 8 weeks in advance so that you won't miss a single issue of 80 Microcomputing. I 

Attach old label where indicated and print new address in space provided. Also include your | 

mailing label whenever you write concerning your subscription. It helps us serve you promptly. . 

□ Address change only □ Extend subscription □ Enter new subscription I 

□ 1 year $15.00 □ Payment enclosed □ Bill me later I 



If you have no label handy, print OLD address here 



print NEW address here 



cd Name. 



>< Address 



City. 



State 



Zip 



Name 



Address 
City 



State. 



Zip 



80 MICROCOMPUTING P.O. Box 981 • Farmingdale NY 11737 
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Now, Scott VET/I, an exciting new 
product of Scott Instruments, permits 
you to talk to your TRS-80, allowing 
voice control of basic programs or 
games. The Scott VET/I offers: 

• User initialized vocabulary of up 
to 40 words 

• Fast recognition 

• High accuracy 

• Demonstrated performance 
comparable to systems costing 
$10,000 or more at hobbyist 
prices. 

• Multiple user Capability with no 
increase in storage requirements' 

• Easy to train and use (user pro- 
grams can be written in Basic) 

• Requires TRS-80 (c) Model I with 
expansion interface, 1 6 K of addi- 
tional memory and dual disk drives/ 
cassette (c) Trademark of Tandy 
Corporation 

For more information call 
(817) 387-1054 or write 






J@\S5 

instruments »^ 91 

815 North Elm, Denton, Tx. 76201 



PUT YOUR TRS-80* 
TO WORK! 

SET TYPE! 



SAVE the TIME and EXPENSE of having 
copy re-keyboarded. You compose text for 
books, publications, catalogs, price lists, di- 
rectories, reports, etc. We convert it to high- 
quality phototypesettingl 

FAST SERVICE. BIG SAVINGS. 
Five user- specified type faces and fourteen 
sizes on line. Change faces or sizes within a 
line. Line lengths to seven and one-half 
inches. Set type flush to the left or right, 
centered, or justified. Automatic insertion of 
space or leaders. Special characters. More. 

SIMPLE COMMANDS. 
TRS-80* with lower case modification and 
The Electric Pencil** are required. Text files 
may be transmitted via telephone with op- 
tional disk drive and modem for even faster 
turnaround time. 

Our Manual For Microcomputer Type- 
setting, which includes instructions, ex- 
amples and type specimens is S50.00. Ship- 
ped within 24 hours. Return within 10 days 
for full refund if not satisfied. VISA and 
MASTER CHARGE accepted: give card num- 
ber and expiration date. 

BROWN GRAPHIC PRESS 

2488 Summit Street, Columbus, Ohio 43202 
614/262-3491 ^94 

Text for this ad was composed on a TRS-80' 

• TRS-80 is a trademark of ih e Tandy Corp. 
"THE ELECTRIC PENCIL is a trademark ol Michael Shrayer 




• F(ast) F(ourler) T(ransform) 

• Digital Filter Simulation 

• Linear and Exponential Curve Fit 

• Disk or Cassette Data & Results Files 

• Interactive Graphics 

■ Having this set of interactive programs in 
your hands is a learning experience in digital 
signal processing. 

■ Learn by doing. Documentation includes 
multiple examples. Balance yourcheckbook 
with a digital filter (can you believe it?). Plot 
daily stock market values and their comput- 
ed trend lines. Find the frequency response 
of a digital filter. Illustrate Nyquist sampling 
theorem. Perform spectral analysis on any 
waveform (FFT). 

■ This sophisticated software, written by a 
professor and consultant in the digital pro- 
cessing field for use in teaching and 
research, is written in basic for ease of user 
understanding and modification. Runs in 
a minimum 16K cassette system having 
expanded capabilities when used with disk 
and printer systems. 

FFT-80 DISK $30.00 

FFT-80 CASSETTE $25.00 



''^SYSTEMS'/ 



3667 Montalvo Way 
Santa Barbara, CA 93105 
Tel (805) 682-1270 



C38 



TRS-80* STRUCTURED 
BASIC 

Now available for TRS-80 disk systems 

U*MrW^I 



A pre-compiler adding performed pro- 
cedures, case structures, repeat while, until 
and many other structured language state- 
ments to the already powerful Level II 
BASIC. Diskette $50.00, Listing $35.00, 
Manual purchased separately $10.00. 



r 4S4SJ«/f A 

313 Meadow Lane 
Hastings, Michigan 49058 

(616) 945-5334 
{Dealer inquiries invited) 



'TRS-80 is a trademark ol Tandy Corp. 




tS Reader Service — see page 131 
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HOME 



Keep track of how much, 

to who and when— up to 32,767 accounts. 



Household Accountant 



David C. Andresen 
3317 Morris Hill Rd. 
Boise ID 83704 



I have kept my family's ex- 
pense records off and on for a 
number of years. They have 
been valuable in determining 
where all the money has gone 
and in making up budgets for 
the future. They have also been 
of great help at tax time. 

Yet, as anyone who has ever 
done accounts would agree, the 
task of keeping and analyzing 
expense records is both tedious 
and time consuming when per- 
formed by hand. Somehow the 



columns and rows never seem 
to balance. And the more ex- 
pense categories there are, the 
more difficult the whole problem 
becomes. That is the main 
reason that handling the family 
expense accounting has been a 
sometimes matter with me. 

The simple program de- 
scribed in this article has 
changed all that. Now when the 
bank sends the family's can- 
celed checks each month, I only 
have to carry out two simple 
steps to have them automatical- 
ly recorded, analyzed, sum- 
marized and reported. First, I 
assign an expense category 
number to each check (32,767 
categories are possible). Sec- 
ond, I type them into my TRS-80, 
indicating check number, the 




Code number 


Category name 


1 


Wife's weekly check for cash 


2 


My weekly check for cash 


3 


House payment 


4 


Electricity 


5 


Telephone 


6 


Heating oil 


7 


Sewer 


8 


Garbage collection 


9 


Water 


10 


Taxes 


11 


Clothes 


12 


House maintenance 


13 


Car maintenance 


14 


Gifts 


15 


Subscriptions 


16 


Electronics 


17 


Professional dues 


18 


Doctors 


19 


Dentists 


20 


Medicines 


21 


Insurance 


22 


Contributions 


23 


Entertainment 


24 


Appliances/furniture 


25 


Charge accounts 


26 


Other 


Table 1. Expense category codes assigned to checks. Consult 


books at your local library for a more complete listing. The basic 


idea in devising categories is to have enough detail to help you in 


a meaningful way. Avoid superfluous categories. 



Typical display of audit trail with check numbers. 
114 • 80 Microcomputing, February 1980 



month, amount of check and ex- 
pense category. 

At that point the computer 
takes over, keeping track of the 
checks for up to a year, analyz- 
ing and summarizing them by 
months and categories and pro- 
viding a reference or audit trail 
back to individual checks so 
there is hard documentation to 
back up the figures (the IRS likes 
that). 



The program is very easy to 
use and understand. However, it 
does have limitations. Since it is 
check oriented, the program 
cannot readily handle cash 
transactions (always write 
checks), and it does not attempt 
to match checks with receipts, 
since there are simply too many 
complications in manually do- 
ing this in a simple home 
system. In my own situation, 
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STOCK MARKET* TRADER 
ENTREPRENEUR 

LETTER PROCESSOR - 

The LETTER PROCESSOR is a multi-purpose utility 

program. With it ,you generate multiple copies of notes, 

receipts, manuscripts, and letters .You have the choice 

with receipts and letters of having each personally 

addressed. The names and addresses may be input 

from either the keyboard or cassette. 

For use on the TRS-80 lev. 2 I6K. Please remit $15.92. 

ACCOUNTING ANALYSIS SYSTEM - 



This system performs simple double entry bookkeeping. 
There are two fixed accounts in addition to any the user 
may create. One is under assets called cosh on hand , 
the other is under liabilities called debt toowner. 
Automatic second entries are made to the appropriate 
of these two accounts by one of the two system pro- 
grams when updating the data base The program quier- 
ies the data base and produces a Balance Sheet and 
a Profit -Loss statement. 

TRS-80 lev.2 l6Kand PET. Please remit $20°°.. 
STOCK MARKET ANALYSIS SYSTEM - 
Technical analysis ,12 daily and I5weekly Indicators 
for the stock market enthusiast. This system signaled 
the October 78 debacle. For $25 .9° you receive two 
programs plus data baseand 27 page detailed in- 
struction manual . 

Please indicate : TRS-80 lev. lor2 I6K or PET. $25.9°. 
OPTION ANALYSIS SYSTEM - 



This system is strictly for the market speculator. Work- j 
ing with price .calculated volatility, and calculated 
average daily premium .this system picks the best buys ] 
from 75 or more options. Judgement by the analyst is 
required. For$35.20 you receive two programs plus 
example data base and instruction manual. 
Please indicate: TRS-80 lev.2 I6K or PET. $35.9°. 
STOCK MARKET FINANCIAL ANALYSIS SYSTEM - 



Includes two programs and hard copy instructions for 
better control of your stock and option transactions . 
For $20.9° t you receive software with eight analysis 
routines. Two of these routines are stock transactions 
which mademoney and option transactions which made 
money. Six more program routines exist with some 
consideration given to taxes. Please indicate : 
TRS-80 lev. 2 1 6K or PET. $20. 22. ^i 

Distrib uted by ; STEVEN E.SHAW, PE 
SBiBTSrM P.O. Box 1707 
pK|hh| Tampa, Florida 33601 
"TRS-80 is a registered trademark of TANDY CORP." 



IBM SELECTRIC I/O PRINTER. 

I k-n ; ■ ; an I ' 



TRS-80® 

DIRECT INTERFACE 

$695.00 

Cleaned and Functionally 
Checked IBM I/O Terminal 
ASC II-RS232, Parallel 
Service and Parts Manuals 
Immediate Delivery 
Heavy Duty Packing $25.00 
Shipping Collect 
Cashier Check, Money Order 



m 



WT\ 



McClain & Associates, Inc. 
5104 E. 65th Street 
Indianapolis, Indiana 46220 
(317)842-0526 



MODEL 



TRS-80'* OWNERS 

READ THIS 



10DELII 



• Give your CRT the luminous green characters found on the very expensive computer 
systems. 

• Add a professional look to your system and your programs. 

• Dramatically improved contrast for easier reading and improved graphics. 

We manufacture an optically correct, 1 /8" plexiglas* screen that mounts easily over the 
CRT on your video monitor. This is a quality accessory that enables your TRS-80" 
monitor to produce the luminous green characters identical to those found on expensive 
terminals. For business applications this means enhanced appearance and reduced eye 
strain, for the hobbyist, graphics are brighter and bolder. The screen may be easily 
removed - no modification to monitor. 



A 



Screen for Model I $1 9.95 

Screen for Model II $24.95 



National Tricor, Inc. / 3335 Greenleaf Blvd., Kalamazoo. M 



VISA - Mastercharge 
49008 / 616-375-7519 



For Your 



TRS- 
80 

DUAL DISK-32K 
BUSINESS SYSTEM 



QUALITY 

DTI 
PAYROLL 

No. 410 

DATA TRAIN'S many years 
of small business computer 
experience in accounting pro- 
gram products brings to your 
business all of the quality fea- 
tures, functions, screen dis- 
plays, standard reports, user 
designed reports and operator 
reference manuals; allowing 
you to efficiently manage the 
payroll of your company. 

• 50 employees per mini-disk. 

• Runs in all states. 

• You maintain the P/R pro- 
duct without programing. 

• Flexible, easy to use. 

• No maintenence fees. 



$235. 

Product Info & 
License/Order 
Form. 




PHONE 

(503) 476-1467., 

840 IM.W. 6th STREET, SUITE 3 
GRANTS PASS; OREGON 97526 

Available Soon- 

• General Ledger Accounting 

• Accounts Payable 

• Accounts Receivable 

• Fixed Asset Accounting 

Trademark Radio Shack, Div Tandy Corp. 
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these are minor inconveniences 
that are outweighed by the pro- 
gram's advantages. 

Program Description 

The program is written in 
Radio Shack Level II BASIC and 
occupies about 2000 bytes of 
memory without any REMARK 
or DATA statements. With 16K 



of memory, there is ample room 
for over 500 checks— more than 
my family writes in a year. I use 
tape as the storage medium. 

When designing the program, 
I intended to keep it as simple 
and flexible as possible. This 
turned out to necessitate the 
use of DATA statements to hold 
check information and the use 
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386 input "hryze ocas id or ipdrte file w,s 

318 IF 5=1 THEN 568 

328 IF 5=2 THEN 488 

338 GOTO 388 

399 KB • FILE IPMTE ROUTINE • 

486 05 

«e PR1KT •) 25. 'FILE IfTOTE" 

428 TOW PRINT -MIR IS FMED OR CHWED BY HT*I* WITH 'MIR- STRTEIOTS ' 
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518 INFUI mVSIS FOR M (1) OR Hi (2) CBTEGKIES'iS 

528 IF 501 FW S02 HO 518 

B) IF St: INFtFT'imCH CATEGORY NUKR'iSl 

535 REM • HftYSIS ROUTINE • 

546REH)C 

558 IF 0-1 THEN 7B8 

XtKtylUCl 

565 IF S=2 THEN 588 

578 IF C10S1 THEN (66 

586 1WM 

596 UHMflNI 

(88 GOTO 548 

699 (SI • OISPLAY TFOE • 

766 OS 

716 IF S=2 PRINT 'Hi CATEGCRIES'iGOTO 738 

726 PRINT "CATEGORY"; SI 

738 PRINT ■H0NTK-, •(WUNT-, , WNTV, •frOJNT" 

?46f™STRlN3<63,"-"> 

756 FOR J=l TO 6 

766 PRINT MM), PRINT USIW GfcT(J). PRINT, :PRINT IB(W), :PR1NT USING GAICW) 

778 NEXT 

788 PRINT „ "TOTH", :PRINT ICING B.TI 

799 REH • NEW SELECTION ROUTINE « 

866 PR1NTINFVT "OISFtfiV OECX NOS (1), IO SELECTI0N(2), OR REVIEW TRBLE0)'iS2 

816 RESTORE 

828 IF S2=l THEN 988 

838 IF S2=2 THEN 196 

8*8 IF S2=3 THEN 786 

858 GOTO 888 

899 REN • DISPLAY DECKS BY HKER < 

988 OS M 

918 IF S=2 PRINT -DECKS FOR Hi CMTEGCRTES* : GOTO 938 

926 PRINT -DECKS FOR CATEGORY"; SI 

938 PRINT 'DECK NO ', 'HOHTr, "HUNT", -CATEEffV 

948 PRINT STR1WJ(63, '-') 

958RETOC 

966 IF 0-1 THEN 888 

978100 IUC1 

9E8 IF 5=2 THEN 1886 

998 IF 0.051 THEN 1668 

1688 FRINT C,K(H). PRINT USING G»;ft PRINT, :PRINT CI 

1818 I=H1 

1626 IF 103 HO 1868 

1838 INPUT "PRESS ENTER TO C0NTIH£";M:I=1 

1848 OS 

1858 PRINT "DEC* NO ", TCNTH*, •MUTT", -CATEGORY- 

1666 GOTO 958 

18888 REN « MTR SECTION • 

18818 REH • BATH FUWT • 

18828 REH • WTfc OEtX NQ , NONTH NO , HOW, CATEGORY HI • 

18838 REH • TO DC MTR TYPE: ORTB -1 • 



Program listing. 



of numbers instead of words to 
designate expense categories. 

DATA statements greatly 
simplify programming (less I/O) 
and tape handling (only one 
tape). They also significantly 
reduce tape-loading time on the 
TRS-80. The trade-off is a certain 
inelegance because it is neces- 
sary to leave BASIC to update 
the check file. This, however, 
poses no real problem for the 
home computer user. 

The use of numbers to signify 
expense categories gives the 
user a great deal of latitude in 
the number and types of cate- 
gories that can be accom- 
modated. The limitation is that 
an index must be kept in hard 
copy to indicate the category 
name that goes with each 
number. Table 1 lists some of 
the categories I use. 

In the program listing, all 
REMARK statements may be 
omitted without affecting pro- 
gram performance. Check infor- 
mation is entered in DATA state- 
ments beginning in line 10,000. 1 
have found it useful to make the 
line number equal to 10,000 plus 
the check number. For example, 
check number 1527 is entered in 
line 10000 + 1527 = 11527. This 
makes it easy to find the proper 
line when data has to be correct- 
ed. This procedure also implies, 
however, that only one check is 
entered per line. 

Lines 100-130 set up initial 
program conditions. CLEAR 63 
reserves space for the string of 
dashes used in lines 740 and 
940. It can be omitted if you 
don't want dashes (also delete 
lines 740 and 940). All variables 



beginning with the letters I, J, C, 
M or S are defined as integers by 
DEFINT in line 100. This con- 
serves a little memory and, more 
importantly, speeds up program 
execution. It too can be omitted 
if desired or necessary. Line 110 
defines the PRINT USING for- 
mat used to align certain col- 
umns — leave it out if you want. 
Lines 140-180 print a brief de- 
scription of the program. 

Lines 190-200 initialize 
several working variables. T# is 
the grand total of all monthly 
checking subtotals. The # in- 
dicates double precision, which 
is necessary since Level II 
BASIC single precision only dis- 
plays six significant digits, i.e., a 
maximum of 9,999.99 without 
truncation. Nowadays six digits 
are not enough. 

Lines 300-330 permit the op- 
tion of analyzing the checks or 
first updating the file. Lines 
400-495 comprise the file update 
routine. If you do not locate data 
in the 10,000 series lines, be sure 
to change line 495 appropriate- 
ly. 

Lines 500-780 analyze the 
checks for the category chosen 
and create the display table. 
Lines 540-640 are the heart of 
the routine; they search for and 
sum checks in the proper 
category. Specifically, lines 
540-560 read the DATA 
statements (line 550 checks for 
end of data). Line 565 allows for 
the instance when the user 
wants all categories analyzed; 
line 570 is for a single category. 
Line 580 keeps a grand total of 
check amounts. Line 590 
assigns check amounts (A) to 
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Display of all expenditure categories by months. 
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A— Check amount 

A$— Used in conjunction with INPUT to control scrolling 

C — Check number 

C1— Expense category number of check 

G$— Employed with PRINT USING to align columns 

I— Loop counter or index 

J — Loop counter 

M — Month number in which check was written 

M${n)— List of month names 

S — Menu selector 

S1 — Expense category selector 

S2— Menu selector 

T(n) — Total of check amounts for each month 

T# — Grand total of check amounts tor all months in double precision 

Table 2. Variables. 



their corresponding months (M) 
and totals them by month in list 
T(M). 

Line 760 contains a PRINT 
USING G$ statement to align 



columns. It can be replaced by a 
simple PRINT T(J) and PRINT 
T(J + 6) if you do not have PRI NT 
USING. The same comment ap- 
plies to line 780. 



Lines 800-850 permit a new 
selection to be made. Lines 
900-1060 select and display in- 
dividual check information, in- 
cluding check number, to pro- 
vide an audit trail back to hard 
data. 

Lines above 10000 are DATA 
statements to hold check infor- 
mation for the program. They 
use the following format: Line 
No., DATA, Check No., Month 
No., Amount, Category No. (for 
example, 101000 DATA 100, 1, 
10.25,3). End of data is indicated 
by an additional and final DATA 
statement: Line NO. DATA-1 (for 
example, 10200 DATA-1). 

Conclusion 

This program has greatly 



facilitated expense accounting 
for my family. It is now easy to 
keep track of precisely where all 
the money has gone. . .even if it 
is no less painful to find out. 

Since I don't have a printer 
yet, I still have to transcribe in- 
formation from the CRT screen 
if I want hard copy (a 13-column 
pad works ideally). 

Although written for the 
TRS-80, the program is direct 
enough for conversion to other 
BASICS. The biggest obstacle, I 
suspect, will be the number of 
significant digits dis- 
played—less than seven will 
cause truncation of the grand 
totals and impair the usefulness 
of the program. ■ 



5UPER 
GRRPHIC5 



Don't you wish graphics were easy? Well, now [hey 
are! PICTYPE lets you type graphic characters into 
your BASIC program one rectangle at a time. No 
need to look up the character codes. Moreover, 
statements containing graphics can be I.ISTed and 
EDITed like normal statements Graphics show up 
as graphics — not garbage. PICTYPE loads easily 
and saves as part of your program, giving you fast- 
printing, memory-efficient graphics every time you 
run it. So get PICTYPE. and program action -packed 
graphics like a pro' 



PICTYPE on cassette for TRS -80 Le 
BASIC, with instructions, postpaid: 



$19 



©DISCOVERY BAY 
SOFTWARE CO. 
P.O. Box 464 Port Townsend, WA 98368 

"TRS-80 is a registered trademark of TANDY CORP." 
Bank Cards Welcome (^"101 Dealer Inquiries Invited 



BUY AND SELL SOFTWARE 

6AMES«EDUCATI0NAL«BUSINESS 

ANY LANGUAGE ... ANY COMPUTER 

HOME SOFTWARE EXCHANGE'S 
PROGRAM OF THE MONTH CLUB 
AS A MEMBER 
You may list as many programs as you wish on 
the exchange. In any computer language. 
You receive a catalog of all programs each year 
& monthly newsletter update. 
Each time a member buys one of your programs 
you receive a $2.00 royal ity tee. 
Your only obligation is to buy 1 (one) program 



a month at the club rate of $6.00 per cassette 



program. 

To join send $6.00 for one year's membership 
along with the programs you wish to list. For 
each program please send a cassette of the 
program, a full listing, and a short description 
of the program. 

You will receive a catalog & your first month's 
order blank. Then each month you will receive 
an order blank & update. You must buy 1 
program a month, but you may buy more. 
HOME SOFTWARE EXCHANGE 

1716 DIXIE DRIVE ^115 

JACKSON, MS 39209 



DATA-BASE 
MANAGEMENT 



• INITIALIZATION: of any data base by no. of 
records, no. of fields, name of fields, no. of 
characters per field. 

• SELECTIVE LISTING: on any field. 

• MENU DRIVEN: for easy operation, addition, 
lookup, change, delete, list. 

• HASHING: for fast operation on large files. 

• FREE! APPLICATION: mailing list generator 
with multi-key selective listing. 



NORTH STAR: DISK $29.95 

TRS-80: DISK OR CASSETTE $29.95 

LISTINGS: FOR ABOVE $20.00 

Computer Data Services -J**^ 

^ ^125 

PO Box 1626, Melbourne FL 32935 



EDUCATIONAL SOFTWARE 

Level II— Min 4K 
SALPHA For ages 4-7 — teaches 
alphabet recognition; 
Reinforcement — a "happy" 
face 
'SIGMA For Grades 1-3 — A random 
series of one-digit addition 
problems (i.e. 4 + 5 = 9) 
Reinforcement — Push the 
puck through the goal 
j Simple to use — No depressing the ENTER 
| key 

Each $5.95— Both for $10.00 



IWI Mercer Systems Inc. 

BP I 87 Scooter Lane 

Dl Hicksville, N.Y. 1 1801 

^104 



TRS-80 CAI 
for Educators, Parents, Managers 



tJwUcuj 



^120 




3 levels of text 
detai 



Question models: 

mpl choice 

one word ans. 



MicroGnome Presents 

CAIWARE 

The computer program 

that lets you 

AUTHOR 

your own 

COMPUTER ASSISTED 
INSTRUCTION 
on your TRS-80" 



A trademark ot Tandy Corp 



MicroGnomes CAIWARE is available on cassette 
for 16K TRS-80 in LEVEL II BASIC for $24.95 
MD residents add $1.25 tax. Order on Master 
Charge. Visa. Certified Check or Money Order 
Personal Checks require 1 4 days to clear Software 
warranteed for replacement only. Order from 
Fireside Computing. Inc. 5843 Montgomery Rd ., 
Elkndge, MD 21227. (301) 796-4165. (301) 725- 
9288 




NEED HELP WITH TRS-80 MACHINE LANGUAGE ? 

SUPERMAP IO THE RESCUE! 

SUPERMAP contains hundreds and hundreds of 
comments and explanations arranged In a long 
detailed memory map. Documents keyboard, video, 
tape, LEVFL II commands and functions. SUPERMAP 
even reveals the mysterious reserved RAM areas. 
An essential tool for the expert and a valuable 
guide for the beginner. 

HEVER BE LOST AGAIN WITH SUPERMAP. . .only $18.95 

FULLER SOFTWARE 

630 E. SPRINGDALE 

GRAND PRAIRIE, TEXAS 75051 J'' 102 

Note: Texas residents add 96« lot sales lax. 
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UTILITY 



Take all the REM statements and/or 
spaces out of your BASIC programs. 



Compress It! 



David E. Powers 

10 Wilben Ct. 

New Hyde Park NY 11040 



Two short programs help me 
edit and compact BASIC 
software. Sometimes I come 
dangerously close to the limits 
of my computer's memory. I 
have 32K of RAM, but a long 
disk-oriented program can gob- 
ble it up quickly, particularly 
when there are many string 
statements and arrays. 

The two programs presented 
here are in TRS-80 Disk BASIC, 
but should be translatable into 
other dialects. The command 
OPEN T',1,A$ (line 70 in Listing 
1 and line 60 in Listing 2) 
establishes buffer 1 as an input 
buffer for sequential access to 
file 1, specified by the name in 
variable A$. OPEN "0",2,B$ 
assigns buffer 2 for sequential 
output to the file named in B$. 
Both programs require that the 
target program be saved in 
ASCII format rather than in the 



1 REM *** DEREMARK 

2 REM *** PROGRAM REMOVES REMARK LINES 

3 REM *** VERSION 1. 0, 1 JUNE 1979 

4 REM *** 

5 REM *** 

6 REM *** 

10 CLEAR 2800 

20 CLS: PRINT I? 220, "DEREMARK" 

38 PRINT I? 320, "" 

40 LINEINPUT "ENTER FILESPEC OF TARGET PROGRAM ==> "; A$ 

50 PRINT: LINEINPUT "ENTER FILESPEC FOR DEREMARKED PROGRAM ==> ", 6$ 

60 CLS: PRINT @ 218, "READING FILE" 

70 OPEN "I",1,A$ 'INPUT OF TARGET PROGRAM 

80 OPEN "0",2,B* 'OUTPUT OF DEREMARKED PROGRAM 

90 C$="": D*="" 

100 LINEINPUT#1,C* 

110 D*=C* 

120 IF C$="" THEN 100 

130 IF FiX=8 THEN CLS: PRINT Q 216, "REMOVING REMARKS": F1X=1 

140 FOR V/.=l TO 7 'LOOP FINDS FIRST CHARACTER OF PROGRAM STATEMENT AFTER LINE NUMBER 

150 IF MID*<CJ, IX, DO" " THEN NEXT 

160 IF V/.=7 THEN 90 

170 C*=RIGHT$<C$,LEN<C$>-i;0 'LINE IS STRIPPED OF ITS NUMBER 

180 IF LEFT$(C$,3)="REM" THEN C$="": GOTO 90 ' CHECK FOR "REM" 

190 PRINT#2, D* 'IF LINE DOES NOT BEGIN "REM" THEN PLACE IT SEQUENTIALLY IN NEW FILE, OTHERWISE SKIP TO NEXT LINE 

200 IF E0F<1) THEN 220 

210 GOTO 90 

220 CLS: PRINT (? 218, "LOADING FILE" 

230 CLOSE 

240 LOAD B$ 



Listing 1. Deremark. 



compressed format, which the saved in compressed format. file and stores it under a new 



TRS-80 selects by default. 
Therefore, a file to be edited 
must first be saved under the 
"SAVE 'FILESPEC'.A" option. 
Of course, they may later be re- 



Using the Programs 

Listing 1 shows Deremark, 
which automatically removes 
any line beginning REM from a 



name, supplied by the user in 
response to statement 50. I 
usually change the extension, 
so that a program named 
Myprog/Txt would be renamed 
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Myprog/Der. Note that the new 
program is saved in ASCII for- 
mat and is immediately loaded 
into memory for execution or 
inspection. 

Listing 2 is of Despace, which 
excises spaces from all program 
lines, except those spaces con- 
tained in quoted strings. Also, 
the program deletes unquoted 
line feeds if they are not accom- 
panied by carriage returns. I use 
such line feeds to make listings 
more readable on the CRT, but 
they add nothing to the run and 
often make a hard-copy listing 
confusing or inelegant. 

Like Deremark, Despace re- 
quests the name of the target 
program and asks for a name for 
the new file. I usually specify the 
extension "Des" for a program 
so altered. If I subject a program 
to both Deremark and Despace, 
then I often use the extension 
"Dsr." 

Despace should be used with 
some caution. If, for example, 
the statement 

900 FIELD 1, 25 AS COPY$, 10 AS D$ 

is despaced, an error will be gen 
erated because "25 AS COPY$' 
will be rewritten without space 
"25ASCOPY$," creating an in 
stance of the reserved word 
"ASC." Trie program crashes 



B$ 



1 REM *** DESPACE 

2 REM *** VERSION 1. 8. 

3 REM *** 

4 REM *** 

5 REM *** 
10 CLEAR 2888 

20 CLS: PRINT 9 221, "DESPACE" 
30 PRINT 9 320, "" 

40 LINE INPUT "ENTER FILESPEC OF TARGET PROGRAM ==> "; fl$ 
50 PRINT: LINEINPUT "ENTER FILESPEC FOR DESPACED PROGRAM ==> 
60 OPEN "I", 1, A$ 'INPUT OF TARGET PROGRAM 

78 OPEN "0", 2, B$ 'OUTPUT OF DESPACED PROGRAM 

80 CLS: PRINT 9 218, "READING FILE" 

90 C*="": D*="" 

100 LINEINPUT#1,C* 

110 IF C$="" THEN 100 'CHECK FOR NULL STRING 

120 IF F2Z=0 THEN CLS: PRINT!? 220, "DESPACING" : F2K=1 

130 PRINT I? 320, CHR*(31): PRINT 9 320, C*: PRINT 'OPTIONAL LINE 

140 FOR V/.=l TO LEN(C$) 

158 D$=MID$(C$, V/.,f> 

IF Fltf=l AND ASC(D*>=34 THEN F1X=0: GOTO 188 'RESETS TO REMOVE SPACES AFTER QUOTED STRING 

IF F1K=0 AND ASC(D$)=34 THEN F17.=l 'SETS FLAG TO BYPASS DESPACE IN QUOTED STRING 

IF F1K=0 AND <D$=" " OR ASC(D*)=10) THEN DJ="" 'REMOVES SPACES OR LINE FEEDS WITHOUT CARRIAGE RETURNS 

PRINT D*; 'OPTIONAL LINE 

E*=E*+D* 

210 NEXT 

220 F1K=0 

230 PRINT # 2, E* 

240 E$="" 

250 IF E0F<1) THEN 270 

260 GOTO 90 

270 CLOSE 

280 CLS: PRINT 9 218, "LOADING FILE" 

290 PRINT: PRINT 

300 LOAD 8* 



166 
170 
188 

198 

200 



Listing 2. Despace. 



when the computer encounters 
what it understands as the inexe- 
cutable statement, "ASCOPY$." 
Similar results could occur in 
Example 1. 

Despace takes some time to 
run, but it is faster than manual 



910 
920 
930 


IF BE 
IFD = 
IFC = 


= L0 GOTO 300 
R AND0M=5THEN PRINT R 
OD=0 

Example 1. 


OM 


(LOG) 

(RANDOM) 

(OD) 



editing. While it is running, the 
user may watch it operating on 
the CRT. If the target program is 
long, you may wish to forego 
this option by deleting lines 130 
and 190. Like Deremark, De- 
space saves the new file in 
ASCII format and loads it im- 
mediately for inspection or 
execution. 

If you list a despaced pro- 
gram directly from DOS, you will 
notice that spaces after line 
numbers are also deleted. This 
does not represent a problem 



and is corrected when the pro- 
gram is loaded. Spaces are also 
reinserted after line numbers 
on subsequent saves. 

These two programs provide 
more running room for a particu- 
larly long program. However, to 
avoid difficulty in future editing, 
I find it advisable to keep on 
hand a hard copy of the file that 
has not been despaced or dere- 
marked. I have saved as much 
as 25 percent of RAM usage and 
disk space by careful use of 
Deremark and Despace. ■ 



Inf0B0X' m fc-r theTRS-80 

Finally an easy-to-use personal 
information system! 



• Free format • No keys 
»No fixed record size 

• Store, delete, find, and save items 
on tape or disk 

'Fast, assembled program 

1 20 commands •Printer option 



LEVEL II or TRSDOS— $ 1 9.95 

^126 

Micronybble Systems 
Cambridge MA 



PO Box 437 



02238 




Adventure 



^Internationa 




"Highest rated games are the Adventure games". 
Robert Purser Edition 7 CCR 

Declared a true "Classic". 

Computer Cassettes Review, Fall '79 

"Adams' Adventure is exquisite. It is a true 
tour-de-force . . ." 

Recreational Computing Sep/Oct '79 

Out of 50 programs reviewed Adventure was 
rated No. 1! "Highly Recommended". 

80 Software Critique Issue No. I 
"I highly recommend these programs"- 

90- US Journal, Sept /Oct '79 
Adventures by Scott Adams are available from 
our many fine Dealers for TRS-80, Pet, Sorcerer 
and by Christmas, the Apple II! 

Write for free flyer — Each Adventure $14.95 

Adventure International 
Box 3435 ^97 
Longwood, Florida 32750 
COD/Visa/Mastercharge - Call (305) 862-6917 



ATTENTION TRS-80 OWNERS 

Now available to supplement 'Sound-Pac' is Sound- 
Patch! The concept patches your existing programs 
to use 'Sound-Pac' to generate sound for your pro- 
grams. A list of available patches is in our brochure. 

Stock Market Analyzer - Now let your TRS-80 be 
your stock broker by plotting 1 25 weeks of highs 
and lows for you. We have over 200 stocks in our 



h more being added 
ition in our brochure. 
- Let your TRS-80 
lis with only a flip of 



database to choose from, 
daily. List of stocks and infoi 
Telephone Dialing Syste, 
dial and remember all your 
your finger. 

L.II 4k Software & Schematic . . . S 6.95 
L.I I 4k Softwares Asmb. Hardware $39.95 

Bowlstat — Now have your TRS-80 keep a com- 
plete record of all those league stats quick and easy. A 
league secretary can't be without one. 

Manual S 4.95 

DOS 32k Printer on diskette .... $34.95 

"Other Stimulations 
SOUND-Pac - Generates sound 

for TRS-80 L.II 4k $14.95 

BAKER STREET - Great detective 

9ame L.II 

PARTY - Fun at a college dorm .L.II 
AIRPORT- Be an airline tycoon . L.II 
One-on-One - Basketball game. . L.II 
PRO BOXING - Crown your 

own champ L.II 

HORSE RACING Like being at 



the tra< 
CHIVALRY - Be a knight of 



L.II 



the i 



urud 



MONOPOLY - Challenge yot 
TRS-80 

BREAKOUT - Mach. code 
arcade game .... 

more in our FREE brochure. 
I add $1.00 postage and handlu 



16k $ 6.00 
16k $ 8.00 
16k $ 8.00 
16k $ 8.00 

16k $10.00 

16k $ 8.00 

16k $ 8.00 

16k $10.00 

16k $ 5.00 



siden 



REAL-LIFE Simulations 

3107 Ridge Rd. 

Warren. Ohio 44484 
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UTILITY 



Format program printouts with this software routine. 



LPRIINT Formatter 



E.M. McCormick 
13100 Chapman, 3-113 
Garden Grove CA 92640 



This program allows you to 
get neatly paged program 
listings, instead of one long 
stack or roll of printout, from 
your TRS-80. It lists 50 lines of 
BASIC code per page complete 
with a header and page number. 
It even provides horizontal lines 
11 inches apart to facilitate cut- 
ting the 8V2 -inch-wide Teletype 
paper into individual sheets. It is 
great for documenting pro- 
grams. 

The program listing was 
printed using a Teletype. The 
program is in BASIC and must 
be added to the BASIC program 
to be listed. A utility program 
such as RACET's Proload 
permits this without disturbing 
the existing program. Lacking 
this ability, you can start pro- 
gramming with this program as 
the starter. The print program 
uses about 1600 bytes. 

It is executed by entering 
RUN 50000. (Obviously, it can be 
relocated.) The program asks for 
the header line to be printed on 
each page. It then asks for the 



lowest and highest line number 
to be printed and then prints out 
as many pages as needed. 

This program takes care of 
the limitation of some printers in 
that it provides an automatic 
carriage-return/line-feed when 
the number of characters 
printed exceeds the print line 
length. Thus, long lines can be 
used in programs without un- 
readable black blobs on the 



right side of the page. This is il- 
lustrated by several lines in the 
program itself. 

This program presumes that 
you use a printer that provides a 
line feed after each carriage re- 
turn; a printer that did not do 
this would require program mod- 
ifications. Note that this format- 
ting program will read through 
any other data statements pre- 
sent until it finds its own data 



statements. 

Incidentally, a Teletype pro- 
vides an inexpensive means of 
printing since it can be driven 
from a TRS-80 without the ex- 
pansion interface. I use Small 
Systems Hardware RS-232 
printer interface, which sells for 
about $50. Other similar devices 
are available. They permit using 
the LLIST and LPRINT com- 
mands, but a program such as 



Program listing. 

50000 REM PRINTS 0UT 50 LINES PER PAGE 3F BASIC C3DE WITK HEADER AND PA 
GE NUMBER; WRAPS AROUND 0N L0NG LINES. E. M. MC C0RMICK> 7-9-79 
50010 CLEAR 200:DIM D$ < 124 ) :E=1 7129 :P0KE 16553/255 
50020 READ D$(1):IF D$<1)<>"END" THEN 50020 
50030 READ D$<2>:IF D$ <2 > <>"F0R" THEN 50020 
50040 F0R K=3 T0 124:READ D$(K):NEXT K 
50050 IF D$(123X>"MIDS" PRINT "DATA ERR0R":END 
50060 INPUT"HEADER";A$: INPUT "L0#HI" ;L0*HI 
50070 EN=0:PG=1 :LPRINT CHRSC10) 

50080 LPRINT STRINGS ( 72, "-" ) :L?RINT STRINGS (3, 10) 
50090 IF EN=1 LPRINT STRINGS <8* 1 0) :END 
50100 LN=0:KL=36-LEN(AS>/2 

50110 LPRINT STRINGSCKL," ">;:LPRINT A$;:LPRINT STRINGS CKL-2," " ) ', 
50120 LPRINT USING "### M ;PG :LPRINT STRINGS (3, 10 ) 
50130 S=PEEK(E)+256*PEEK(E+l ) :L*PEEKCE+2)+256*PEEKCE+3 ) 
50140 IF L=4 0R L>HI THEN 50330 :ELSE IF L<L0 THEN 50290 
50150 LN=LN+1 :PC=LEN(STR$(L) ) :LPRINT L; 
50160 F0R M=E+4 T0 S-2 :M1 »PEEK(M> 
50170 IF Ml<127 0R Ml>251 THEN 50220 
50180 PC=PC+LEN(DS(Ml-127) ) 
50190 IF PC<72 THEN 50210 

50200 LPRINT:PC«=LEN(D$ (Ml-127) ) :LN=LN+1 
50210 LPRINT D$ (Ml -12 7 > ; : G0T0 50270 
50220 IF Ml=10 THEN 50250 :ELSE PC-PC+1 
50230 IF PC<72 THEN 50260 
50240 LPRINT 
50250 PC=0:LN=LN+1 
50260 LPRINT CHRS(Ml); 
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this is needed to format pro- 
gram listings. 

The colons in lines 50140 and 
50220 are not to be entered in 
the program. They are printed 
out to show how the TRS-80 
handles the ELSE option. 

Being in BASIC, this program 
slows down the print speed 
somewhat. However, with the 
Teletype, which is not noted for 
its speed anyway, it is well 
worth the extra time to get pro- 
grams that come out neatly 
page by page.H 



502 70 NEXT M 

50280 LPRINT:IF LN=>50 THEN 50300 

50290 E=S:G0T0 50130 

50300 KM=56-LN 

50310 F0R KL=1 T0 KM:LPR1NT :NEXT KL 

50320 E»S:PG=PG+1 :G0T0 50080 

50330 EN=1:G0T0 50300 

50340 DATA END, F0R, RESET, SET,CLS, CMD, RAND0M, NEXT, DATA, INPUT.,DIM, READ, LE 
T,G0T0,RUN, IF, REST0RE,G0 SUB, RETURN, REM, ST0P, ELSE, TR0N, TR0FF, DEFSTR, DEF IN 
T,DEFSNG,DEFBDL, LINE, ED I T,ERR0R, RESUME, 0UT, 3N,0PEN, FIELD, GET, PUT, CL0SE,L 
AD, MERGE, NAME, KI LL, LSET 

50350 DATA RSET, SAVE, SYSTEM, LPRI NT, DEF, P0KE, PRINT, C0NT, LI ST, LLI ST, DELET 

E,AUT0,CLEAR,CL0AD,CSAVE,NEW, M TAB(",T3,FN,USING,VARPTR,USR,ERL,ERR,STRIN 
G$,INSTR,P0INT,TIME$,MEM, I NKEYS, THEN, N0T, STEP, ••+","-","*",•*/•*," C", AND, 3 R 
,">","*",»<",SGN, INT,ABS 

50360 DATA FRE, INP,P0S, SQR,RND,L3G, EXP, C0S, SIN, TAN, ATN, PEEK, CVI, CVS, CVD 

,E3F,L0C,L0F,MKI$,MKS$,MKD$,CINT,CSNG,CDBL,FIX,LEN,STR$,VAL,ASC,CHR$,LEF 
T$, RIGHTS, MID$," " 
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Let Your TRS-80® 

Teach You 

ASSEMBLY LANGUAGE 

Tired of buying book after book on assembly 
language programming and still not knowing your 
POP from your PUSH? 

RErVlsoFT proudly announces a more effi- 
cient way, using your own TRS-80® , to learn the 
fundamentals of assembly language programming 
--at YOUR pace and at YOUR convenience. 
Our unique package, "INTRODUCTION TO TRS-80® 
ASSEMBLY PROGRAMMING", will provide you with 
the following: 

• Ten 45-minute lessons on audio cassettes. 

• A driver program to make your TRS-80® video 
monitor serve as a blackboard for the instructor. 

• A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing. 

• A textbook on TRS-80® Assembly Language 
Programming. 

• Step-by-step dissection of complete and useful 
routines to test memory and to gain direct control 
over the keyboard, video monitor, and printer. 

• How to access and use powerful routines in your 
Level II ROM. 

This course was developed and recorded by 
Joseph E. Willis and is based on the successful 
series of courses he has taught at Meta Technologies 
Corporation, the Radio Shack Computer Center, and 
other locations in Northern Ohio. The minimum 
system required is a Level II, 16K RAM. 

REMASSEM-1 only $69.95 

REMsoft, Inc. 
571 E, 185 St. 

Euclid, Ohio 44119 
(216)531-1338 

^-70 
Include $1.50 tor shipping and handling. 
Ohio residents add 5'/2% sales lax. 

TRS-80"- is a trademark of the Tandy Corp. 





* 



MANAGEMENT SYSTEMS SOFTWARE 

ANNOUNCES 
TWO NEW BUSINESS PROGRAMS FOR THE SMALL BUSINESSMAN 

BY 

JEROME S. OSTERYOUNG, PH.D. 

RENOWNED BUSINESS EDUCATOR AND AUTHOR OF 5 BUSINESS TEXTS 

"PROFORMA CASH-FLOW STATEMENT" "LEASE-PURCHASE DECISION 

FORECASTS CASH NEEDS AND LIQUIDITY EVALUATES LEASE VS PURCHASE DECISION 

FOR UP TO 12 PERIODS INCORPORATES LATEST TAX IMPLICATIONS 

EXTENSIVE DOCUMENTATION WITH EACH PROGRAM 

CASSETTE OR DISK 

WRITE FOR BROCHURE 

MANAGEMENT SYSTEMS SOFTWARE 



P.O. BOX 10673, ST. PETERSBURG FL 33733 
(813) 864-4347 



t^87 



CHEAP BOOKKEEPER 



A GENERAL LEDGER SYSTEM 



See to Believe 

Sold by Sturdivant and Dunn, Inc. for Radio Shack TRS-80* 
Model I Level II 32 or 48 K systems with 2 drives and at least 

an 80 character per line printer. 

Send $1.00 for information and sample printouts (14 pages) 

to Sturdivant and Dunn, Inc., Box 277, Conway, NH 03818. 

^82 Price is $175.00. 

TRS-80 is a Trademark of Radio Shack, a Division of Tandy corporation. 



Medoffice 



TM 



The state of the art in small systems medical office 
programs. Pascal software for the TRS-80 *, PDP-11 1 , 
and many others. 

From the medical software specialists: 

PATIENT CARE DATA SYSTEMS 

418 North Main St., Penn Yan, New York 14527 
315-536-3734 

"TRS-80 is a trademark of Radio Shack, a division of Tandy Corporation *^96 

PUP- 11 is a trademark of Digital Equipment Corporation. 
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If you enjoy driving, you're going to get a 
COMPUCRUISE. Once you see what it can 
do, you just won't be able to live without it. 



fc5! ITTi fK*t r?ffl =W?1 


SB 


18:55 1 
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This gadget fits into most dashboards ... no strain even in a tiny sports car like the Mazda RX-7 . . . and 
once you have it, every trip is like flying a 747. The darned thing tells you the time, how fast you're going, how 
far you've been on this trip or since the last regassing, how many miles per gallon you're getting, either at the 
instant or the average on the trip ... or gallons per hour at the moment or for the trip . . . temperature outside 
. . . inside (or coolant temperature, if you prefer) ... oh, it has an elapsed time for the trip, a stop watch, lap 
time, an alarm . . . how much further for your trip, how many gallons more the trip will take, how much longer 
for the trip at your present average speed . . . yes, it gives you your average speed for the trip. You prefer it in 
metric, no strain . . . liters remaining, etc. Did we mention that it also has cruise control either at a speed set 
on the control board or at whatever speed you are traveling? The Compucruise will keep you busy and enter- 
tained during any trip . . . telling you more than you will ever want to know. 

The Compucruise is not difficult to install . . . though it does connect to everything except the cigarette 
lighter. Until you've tried computerized travel, you haven't found out how much fun driving can be. It will work 
on any car not having fuel injection . . . and there is a front-wheel drive accessory gadget available for only 
$4.40-#P001 (regularly $5.50). 

The price for the Compucruise is regularly $199.95 . . . and a bargain at that price. We'll sell you one of these 
fantastic gadgets for $159.95 with cruise control (Model 44-#P002), and $127.95 without (Model 41-#P003).Send 
money . . . and start having fun! 



aaapa 



MAIL ORDER MICROS 

Dapt F80*PO Box 427 •Marlboro IV H 03455 
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Steal Stopper 



Ever had your car stolen? 

The first reaction is one of disbelief . . . 

. . . you know it was right therel 

What you want is a modern combination lock on your igni- 
tion . . . The Steal Stopper. It's easy to install and almost im- 
possible to defeat. You can by-pass it, if you want, for parking 
attendants or a car wash. Other than that, you set up a secret 
four-digit code and only you will then be able to start the 
car . . . even if you leave the keys in the ignition. Of course, if 
you forget the number 

This protection retails for $50 ... but we have a special for 
you at $39.95. Don't procrastinate. Order #P004. 



PROCESSOR TECH 

HARDWARE 
Processor Tech Video 
Display Module— Memory 
mapped video for S-100, ex- 
cellent condition. 
#D009-$144 each. 
Processor Tech ROM/RAM 
card— Contains 1K RAM, 
empty slots for 12K ROM, 
S-100, excellent condition. 
#D007-$76. 

Processor Tech 3P + S I/O 
card— Three parallel ports, 
one serial port, S-100, ex- 
cellent condition. 
#D008-$116each. 
Processor Tech 16K Static 
RAM card— 450 nanosec- 
onds, S-100, excellent con- 
dition. #D010-$199each. 
Processor Tech 2K ROM 
card (kit)— Empty board, 
S-100, new. #D011-$17.20 
each. 

Processor Tech 2K ROM 
card— Empty board, S-100, 
excellent condition. #D012- 
$25.20 each. 



PROCESSOR TECH 

SOFTWARE 
Processor Tech Extended 
Disk BASIC— This is full 
disk BASIC on 8" disk for 
HELIOS II disk controllers 
with PTDOS and greater 
than 16K. #D015-$80 each. 
Extended Disk BASIC on 
cassette — This is the same 
as previously mentioned for 
the Disk BASIC from Pro- 
cessor Tech. Needs more 
than 16K. #D017-$72. 
Extended Cassette 
BASIC— This includes all 
file operations, advanced 
functions for doing more 
than playing games; for 
SOLOS, CUTTER, and CON- 
SOL Monitors. #D016-$22 
each. 

BASIC 5 from Processor 
Tech— This is a simple 
BASIC for a SOLOS, CUT- 
TER, or CONSOL Monitor 
and 8K of RAM. #D013- 
$11.60 each. 

Processor Tech GAMEPAC- 
for above BASIC — Various 
simple games. #D014-$11.60 
each 



PROCESSOR TECH SOL 

SOL Computers— 8K 

Memory, S-100, excellent 
condition. #D004-$980 each. 
TREK-80 on cassette for 
SOL— This is one of the 
best real time space games 
available today; needs 8K. 
#D005-$1 1 each. 
Electric Pencil on cassette 
for SOL— Word processor, 
needs 8K. #D006-$80 each. 



MICRO TERM 

ACT TERMINAL 
MicroTerm ACT Terminal 

—Need a video monitor, up 
to 600 Baud, good condi- 
tion. #S035-$200 each. 
SPECIAL PRICE. 



COMPUCOLOR 

HARDWARE 
Compucolor Computer 8001 

(use as computer or 75 
MHZ Color Monitor)— 8K 
RAM, BASIC and DOS in 
ROM, good condition. 
#S025-$1500 each. SPECIAL 
PRICE. 

Compucolor MiniFloppy 
— 5V4 inch, good condition. 
#S026-$525 each. SPECIAL 
PRICE. 

Compucolor 8K RAM card 
—Static RAM, good condi- 
tion. #S027-$200 each. 
SPECIAL PRICE. 
Compucolor Floppy Tape 
Drive — Uses eight track car- 
tridges, good condition. 
#S028-$70 each. SPECIAL 
PRICE. 



BALLY GAMES 

Bally VideoCode Cassettes 
—They consist of two 
games: Speed Math and 
Bingo Math. #D029-$16 
each. 

ABACUS 

Abacus Paperweight- 
Hefty, brass, excellent con- 
dition. #S024-$3 SPECIAL 
PRICE. 



POLYMORPHIC 

HARDWARE 
8 PolyMorphic Video Terminal 

Interface — Memory mapped 

video for S-100 bus, good to 

excellent condition. 

#S044-$150 each. SPECIAL 

PRICE 
1 PolyMorphic Video Terminal 

Interface (used)— As above. 

#S045-$100.00. SPECIAL 

PRICE. 

3 PolyMorphic CPU— 8080 
CPU for S-100 with Poly 
monitor in ROM, excellent 
condition. #S046-$100 each. 
SPECIAL PRICE. 

4 PolyMorphic Cassette Inter- 
face—Plugs into Poly CPU 
only, new. #D047-$29.60 
each. 

4 PolyMorphic Printer Inter- 
face—Plugs into Poly CPU 
only, new. #D048-$29.60 
each. 

4 PolyMorphic S-100 Cabi- 
nets—Nice 5 slot S-100 
mainframe, good to excel- 
lent condition. #D049-$248 
each. 



OLY-88 ACCESSORIES 1 

3 Parallel Keyboard— Good 

condition. #S001-$50 each. 
SPECIAL PRICE. 
1 Software on 5Vi" — This is 
system software that re- 
quires a PolyMorphic Disk 
Controller in a System 88 
Cabinet. #D002-$100. 
Electric Pencil— #D003-$80.. 



NORTH STAR 

HARDWARE 
North Star Floating Point 
BASIC card— With special 
BASIC, new. #D0059-$287. 
North Star Floating Point 
BASIC card (kit)— With 
special BASIC, S-100, new. 
#D0060-$207. 

North Star Floppy Disk Con- 
troller card— Single density, 
S-100, new. #D0061-$248. 
1 1 20 S-1 00 Edge Connec- 
tor — Gold Contacts, new. 
#D050-$.20 each. 
Extender Card for S-100 
(kit)-New. #D051-$24 each. 



QUASAR VIDEO TAPE 
RECORDER 

Records color or black and white 
up to 2 hours, off the air, or records 
one program while you watch 
another. Camera input to make 
your own tapes, pause control for 
editing. These $1,000 VTRs were 
demonstrated and come with new 
warranty. SPECIAL PRICE is 
$475— extra bonus— free $100 
worth of new tape with each order. 
Limited supply. Order #P005. 



MUSIC 

2 Software Technology S-100 
Music system on cassette 
—This is an S-100 Music 
system: contains the proper 
hardware. #D0058-$19.60 
each. 

COMPUTER TRAINER 

1 IASIS COMPUTER-IN-A- 

BOOK— 8080 Microcomput- 
er, comes built into training 
manual, excellent condi- 
tion. #D020-$240 



ICOM 

DISK DRIVE 
ACCESSORIES 
ICOM Dual Disk Drive- 
Single density, 512K 
storage, S-100 controller, in- 
cludes CP/M ROM, good 
condition. #S030-$1500. 
SPECIAL PRICE. 
ICOM PROM and 8" Disk 
for SOL FDOS— This disk 
requires an ICOM S-100 
Disk Controller installed in 
an S-100. #D031-$160. 
ICOM CP/M on 8" Disk for 
S-100— Requires an ICOM 
S-100 controller in an S-100 
cabinet, #D032-$100. 
ICOM FDOS-II on 8" Disk 
for S-100 — Requires an 
ICOM S-100 controller in an 
S-100 cabinet, no documen- 
tation. #D033-$180 each. 
ICOM FDOS-II on 5V4" Disk 
for S-100— Requires an 
ICOM S-100 Mini-Floppy 
Controller in an S-100 
cabinet. #D034-$168. 
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IMSAI HARDWARE 
1 IMSAI 8800 Mainframe 

S-100— Excellent condition. 
#D0047-$839. 
1 IMSAI 80/15 S-100 Develop- 
ment System— Partially 
assembled, needs a CPU 
card, excellent condition. 
#S0048-$525 as is. SPECIAL 
PRICE. 

1 IMSAI 80/15 S-100 Develop- 
ment System— Kit, main- 
frame cover missing, needs 
a CPU card, excellent con- 
dition. #S0049-$500 as is. 
SPECIAL PRICE. 

2 IMSAI 4K RAM card— S-100, 
good condition. #D0055- 



IMSAI 

SERIAL I/O CARDS 

1 IMSAI Serial I/O card 

2-2— Two serial ports, full 
RS-232 control, S-100, good 
condition. #D0050-$188. 
5 IMSAI Serial I/O card 2-2 
(kit)— Two serial ports, full 
RS-232 control, S-100, new. 
#D0051-$124. 

2 IMSAI Serial I/O card 2-1 
(kit)— One serial port, full 
control RS-232 control, 
S-100, new. #D0052-$100. 



IMSAI 

PARALLEL I/O CARDS 
1 IMSAI Parallel I/O card 

4-4— Four parallel ports, 
S-100, excellent condition. 
«D0053-$186. 
1 IMSAI Parallel I/O card 4-1 
(kit)— One parallel port, 
S-100, new. #D0054-$74.40. 



IMSAI SOFTWARE 
2 IMSAI IMDOS V2.02 on 8" 
Disk for S-100— No 
documentation, but this is 
apparently IMSAI's version 
of CP/M for S-100 systems 
with an IMSAI Disk Con- 
troller. #D0056-$96 each. 
2 IMSAI BASIC 9A— This 
BASIC is for an S-100 
system with a TARBELL 
cassette interface. #DO057- 
$22. 
1 TARBELL Cassette Inter- 
face (kit)— Kansas City In- 
terface, Tarbell Phase en- 
coding, S-100, new. #D0064- 
$96. 
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PHONE INTERFACE 

6 Novation Modem 

#3102A— Connects to any 
phone, originate only, good 
condition. #S021-$165 each. 
SPECIAL PRICE. 

2 Novation Modem 

#3103A— Connects to any 
phone, answer/originate, 
good condition. #S022-$200 
each. SPECIAL PRICE. 

1 Novation Modem #43— Con- 
nects to any phone, 
originate only, good condi- 
tion. #S023-$165. SPECIAL 
PRICE. 



VECTOR GRAPHIC 

S-100 

3 Vector Graphic ROM/RAM 
card— 12K empty ROM 
sockets, 1K RAM, excellent 
condition. #D0078-$1 19.60. 

5 Vector Graphic Analog In- 
terface—Allows hobbyist to 
interface analog experi- 
ments, S-100, new. #D0079- 
$79.20. 

1 Vector Graphic Analog In- 
terface (kit)— As above, 
S-100. new. #D0080-$55.60. 



TDLZAPPLE 

2 TDL Z-80 8K BASIC— This is 
for a Z-80 system with a 
ZAPPLE Monitor. #DQ071- 
$30. 

1 TDL ZAPPLE 2K Moni- 
tor—Nice monitor to start a 
system with. #D0072-$16. 

3 TDL ZAP 1K Monitor— Sim- 
ple monitor. #D0073-$12. 



TDL HARDWARE 

2 TDL ZPU Z-80 CPU— S-100 

CPU with adjustable clock 
0-4 MHz, good condition. 
#D0062-$159. 
1 TDL Systems Monitor 
Board— Contains system 
software including monitor, 
S-100, good condition. 
#D0063-$140. 



Inventory 
Clearance 



HONEYWELL 

j 15 Honeywell ASR-33 Communi- 
cations Consoles with TTY, 
paper tape reader and punch. 
Used, working when removed 
from service. Shipped freight 
collect or you pick up. Weight | 
300 lbs. $395. Order #P006. 



"DL TEXT PROCESSOR' 

2 TDL Text Output Pro- 
cessor—Text processor. 
#D0074-$16. 

1 TDL Text editor— Nice 
editor. #D0075-$12. 

1 TDL Memory Test— Simple 
utility. #D0076-$4. 



r TDL SOFTWARE-DISK 

1 TDL FDOS & SuperBASIC 
on 8" Disk— This requires 
an ICOM Disk Controller 
and at least 20K of memory, 
plus a ZAPPLE Monitor in 
an S-100 Cabinet (Altair, IM- 
SAI, etc.). #D0065-$137. 

1 TDL System Software on 
5'/4" disk— This set of 
system software requires a 
North Star Disk Controller, 
a TDL Systems Monitor 
Board I, and consists of 
12K BASIC, Relocator/Link- 
ing Loader, Z-80 Editor, and 
Text Processor. #D0066- 
$183. 

1 TDL System Software on 
5V<" disk — This is the same 
as above, but does not re- 
quire the Systems Monitor 
Board I. #D0067-$200. 

1 TDL System Software on 
5Vi" disk — Again, as above, 
but requires a HELIOS Disk 
Controller and the TDL 
Systems Monitor Board 
(not I). f*D0068-$183. 



TDL SOFTWARE- 
CASSETTE 



TDL 12K BASIC V2.1 on 
cassette— Same as disk 
version. #D0069-$22. 
1 TDL System Pack— This is 

the same as the Disk Pack. 
#D0070-$136. 



MOUNTAIN 
HARDWARE 

7 Mountain Hardware AC 
Controller — Remote AC out- 
let control, S-100, new. 
#D040-$100 each. 

4 Mountain Hardware remote 
outlet— Remote module for 
above, two channels, new. 
#D041-$72 each. 



HEURISTICS 

SPEECH LAB 
1 Heuristics Speech Lab— 

S-100, used, fair condition. 
#S042-$100 as is. SPECIAL 
PRICE. 
4 Heuristics Speech Labs — 

S-100, new. #D043-$151 
each. 



SHUGART 

MINIDISK DRIVES 

1 Shugart MiniDisk Drives 
— With case and power 
supply, includes cable for 
North Star, good condition. 
#S036-$320. SPECIAL 
PRICE. 

4 Shugart MiniDisk Drives 
—No cabinet, good condi- 
tion. #S037-$300 each. 
SPECIAL PRICE 

4 Power Supplies for 
above— good condition. 
#S038-$30 each. SPECIAL 
PRICE. 



Prices include 20% discount. SPECIAL 
PRICE includes more than 20% discount. 

Quantities are limited, immediate refund if 
ordered item is no longer available. Please 
read terms below. 

TERMS: FOB Marlboro, NH USA. Limited 
stock; everything quaranteed as described; 
you pay postage on returns. PRINT orders 
clearly. Minimum order $10 plus $2.50 ship- 
ping and handling charge in USA only. 
DOUBLE THAT ELSEWHERE. Orders over 
$50 add 5% for shipping in USA; 10% 
elsewhere (we will refund excess). Orders 
shipped UPS or insured mail only. Send US 
funds by check or money order. For credit 
card purchases, add 4%, list AE, MC or 
VISA, number, and expiration date. Mail to 
MOM's, Department F80, PO Box 427, 
Marlboro NH 03455 

Condition of Inventory: 
New = original container 
Excellent = new, but not in original 

container 
Good = tested or used in store 



i Qty 


Catalog # 


Description 


Unit Price 


Total 




















































Enclosed $ 
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Signature 


: mc :.;visa 


MAIL ORDER MICROS •"» 
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A memory refresh for the absent-minded. 



Disk Index 



UTILITY 



Ron Cheshire 
1230 Mono Ct. 
Ridgecrest, CA 93555 



When I finally got my TRS-80 
disk drive, I thought, no 
more waiting hours to load my 
programs from tape. 

To load a program from disk 
into RAM, you must first go to 
the DISK BASIC mode. But if 
you have several programs on a 
disk and want to run different 
programs, you must go back to 
the DOS mode and look at the 
directory to find the file-spec 
names— after you return to 
DISK BASIC mode. 

His Problem 

My problem is a short memory 



and I sometimes forget the 
name of a program. It occurred 
to me that the computer is sup- 
posed to handle these kinds of 
problems. After all, isn't that 
why I bought it in the first place? 

Well, if you have a similar 
problem, cheer up, Radio Shack 
did not forget us. The TRS-80 
lets you use a RUN command as 
a program statement. This al- 
lows you to link together several 
programs. 

Once I found this out, the rest 
came naturally. Since I have on- 
ly several months experience 
with computers and program- 
ming, I assembled an index that 
is probably longer than need be, 
but I couldn't figure out how to 
shorten it. The program loads 
onto each disk and should be 
the first that you would run. All 



Program Listing 



5 CLS 

10 PRINT"INDEX FOR DISK # 3: 
20 PRINTTAB<10>"C±. 66ALL 
30 PRINTTAB<10VC2. CIVILWRR 
40 PRINTTABC10VC3. DECISION 
58 PRINTTHBC10VC4. LIFEXPCT 
661 PRINTTAB<10)"C5. DAYWEEK 
70 PRINTTRBCieVCe BANDIT 
80 PRINTTflB<:i0i"C7 MADLIB 
■r>Z PRINT TfiB<10>"CS. GUESSNUM 
100 PRINTTHBC10J"C9 NUTTY1 
110 PRINTTRBC10VC10 MUTTV2". 
120 PRINTTRBC10VC11 DEPTHCHG 



BOUNCING BALL 
CIVIL WAR SIMULATION 
DECISION MAKER 
LIFE EXPECTANCY PROGRAM 
GIVES YOU THE DRY OF THE WEEK 
ONE ARMED BANDIT. < SLOTS 5 
ADD THE WORDS FOR A ST OR'.' 
THE STANDARD GUESSING GAME 
INTRODUCTION TO COMPUTERS 
MORE OF THE SAMF 

DEPTH CHARGE GAME 



125 PR I NT: PR I NT "TO RUN A PROGRAM ENTER IT'S 

126 PRINT"COMBINATION. ELSE TYPE -NEXT' 
130 GOSUB5000 

1-48 CLS 
lf50 G0TO5 
5000 1NPUTQS 

50:10 I FQ*=" CI" THENRUN "BBALL 
50:5C IFQ*="C2 ,, THENRUN ,, CIVILWAR 
5930 IFQ*="C3"THENRUN ,, DECISI0N 
5040 I FG>*="C4" THENRUN "LIFEXPCT 
"5050 I FOt= " C5" THENRUN " DAYWEEK 
5660 I FG*="C6" THENRUN "BAND IT 
5070 I FQ*="C?" THENRUN "MADLIB 
5080 I FQ*= n C8" THENRUN "GUESSNUM 
5090 IFQ*="NEXT"THENRETURN 



LETTER/NUMBFP 



of the programs on that disk are 
displayed in the form of an in- 
dex, and you may select any of 
them by entering a letter/ 
number combination and hitting 
ENTER. 

Further Step 

One further step adds the 



statement "1000 RUN "IN- 
DEX" in place of the end state- 
ment for each program. This 
brings up the index for another 
selection. 

There are all sorts of pos- 
sibilities for using the RUN as a 
statement in programs, can you 
think of some others? ■ 



F YOUR TRS 80™ IS STILL 
WRAPPED UP IN TAPE 



Consider 
ELCOMPCO's 

Duol Disk 
Drive System 

$800 



ELCOMPCO's Dual Disk Drive is comparible wirh Radio Shock's 
TRS 80'". Norrhsrar and other comparable hardware. The Dual Disk 
Drive allows 1 79-204K byres storage as opposed ro the 48K byres 
capability of the unmodified TRS 80'". Available with ShugarrSA400 
and MPIB51 Disk Drives. If you're ready ro expand your online infor- 
mation capability, the Dual Disk Drive will work for you. 




SAME DAY SHIPPING ON PREPAID 6 
CREDIT CARD ORDERS. CALIFORNIA 
RESIDENTS ADD 6.5% SALES TAX. 



ELCOMPCO " 63 

Microcomputer Peripherals 
P.O. Box 6133 
Albany. CA 94706 
(415)848-7122 

TRS 60'" iso Trademark of TondyCorp. 



Three-monrh warranty on Drives. 
Six-month warranty on Power Supply. 
Cable extra — 2 drive and 4 drive 

available. 
Available wirh one Drive— add a 

second one lorer. 



Dealer inquiries invired. 
Send for our list of micro- 
compurer accessories. 
Complere kirs available. 
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HOBBY WORLD 
ELECTRONICS 



America's Largest Mail-Order Computer Store 



CALL TOLL FREE: 
(800) 423-5387 USA 

IN CALIF: 

(800) 382-3651 

LOCAL & OUTSIDE USA 

(213) 886-9200 



CENTRONICS 730-1 

MINIPRINTER 

Provides greater flexibility than 
any other printer we've offered. 
Prints on either roll, sheet, or 
fanfold; allows you to print on 
your letterhead, payroll checks, 
etc, taking the place of many 
printers. Simple design and con- 
struction ensure reliability. Sold 
nationally by a large electronics 
Chain for $100 over our price! 
7x7 dot matrix for crisp, clean 
characters. Wt 12 lbs., 
.2213 

16K MEMORY 
ADD-ON 

S75 2 for $140 

Tor IRS-80, Apple, Fxidy 
Installs in minutes, no special 
tools required. Complete with 
detailed instructions. Wt 4 oz. 
Cat No. Description 

for TRS-80 keyboard 



I I V, 



1156A 



tbuf- 



TRS-80 with 

fered cable 

TRS-80 with buffi 

cable 

for Apple 

for Exidy Sorceri 



SARGON II 

Hoyden 

The champ of champs! Surpasses 
Microchess, and even Sargon I! 
Offers complex moves, 7 levels 
of play, activity indicator, a 
special "hint" mode, plus more! 
The best chess program ever! 
Cat No. 2082 TRS-80 $29.95 
■ CatJJo. 2083 APPLE II S29.95 

r PENTAMINOES 

Programma 

A fascinating puzzle game with 
WILD sound effects and fAST 
graphics, four levels of play. 
^Cat No. 2136 TRS-80 L2 16K$9.95. 

ADVENTURE 

fxplnre ^n almost endle 
of treasures and pitfalls. Chal- 
lenging and fun! 
TRS-80 L2, 16K. 

. 1723 S14.95 

MACHINE 

LANGUAGE 

MONITOR 

RSM-2. Monitor and dii 

bier, interract directly with the 

Z80. 

TRS-80 L2, 16K 

.1189 $26.95 
TRS-80, L2, 16-48K, w/disk 

.1190 $29.95 



NEWDOS 



Better than TRSDOS! Allows DIR 
while in basic, and then returning 
to basic, DIRCHECK, DISASSEM, 
FDTASM. and SUPERZAP! A 
nust for disk owners! 
k Cat No. 1549TRS-80, 12 - disk$99 . 



'BARRICADE 

ir to breakout. A real 

. with options of speed, 

balls, angle, etc. 

TRS-80 L1/L2 IfeK. 

o. 1362 $14.95 



r CRIBBAGE 

Plays according to Hoyle's Rules. 
You vs the computer. 

o. 1179TRS-80, L2. 16K$9.95 





PRINTERS 




Cat No 


. Description Wt 


Price 


1342* 


Anadcx DP8000 49 lbs 


$925 


1844* 


Centronics S1 13 lbs 


$515 


1843" 


Centronics P1 13 lbs 


S445 


2210" 


Centronics 700-1 75 lbs 


$1895 


2211* 


Centronics 702-2 60 lbs 


$1995 


2212* 


Centronics 761-1 85 lbs 


$1950 


2213* 


Centronics 730-1 10 lbs 


$995. 



/erbatim 

57 4 DISKETTES 

The most popular diskette in 
the world! 

$29/box of lO 

2 for $55 

Cat No. Type Description 

1147 525-01 Soft, TRS-80 

1148 525-10 10 hole hard, 
Apple, North- 
star, H8 

I I : 525-16 16 hole hard, 

Micropoli: 

r SOUNDWARE 

Add music and sound effects t< 
your programs. Complete with 
software and hardware. Installs in 
seconds. 
LCat No. 1898 TRS-80. 12 $29 .95^ 

r TRS-80 UTILITY 2 

CFETCH searches tapes for file 
manes, merges programs with 

! line numbe 
CVVRITE combines subroutin 
basic or machine language. 

I No. 1984 TRS-80 L2, 16K$7.95^ 

r SYSCOP 

Duplicates SYSTEM tapes (to 
backup). 
TRS^iO 12, 4K. 
^Cat No. 1681 $9.95 

TRS-232 

SERIAL INTERFACE 

Software driven RS232 output 
port for printers. Installs in 
seconds. 

TRS-80 12, 4-48K. 
k Cat No. 1199 $49.95 

r TRS-80 UTILITY I 



r ANDROID NIM II 

Super improved versio 

slant excitement! 
TRS-80, L2, 16K. 

. 1686 $14.95 

lEVEL III BASIC 

TRS-80 (he powe 
a full size system. Disk coi 
mands, advanced editing, etc. 
TRS-80 L2, 16K 

. 1332 $49 

>TAR TREK III 

The most advanced versic 

TRS-80 12, 16K 

tCatNo. 1041 $14.95 

Bridge 
challenger 

You and dummy play against the 
computer in regular contract 
bridge. Either you or comp sets 



r TRIBBLE TRAP 

Programma 

All new tribble trap by (he 

riginal author! High speed 

lachine language graphics. Ca 

you capture the elusive beast? 

^Cat No.2139 TRS-80 L21 6K$6.95j 

'PACHINKO 

Programma 

Simulates the Pachinko machine 
and the ball's random path 
downward. II isn't hard to run 
out of balls in the beginning, but 
if you get a good reserve built 
up, you can almost go on in- 
definitely. To break the hank, 
you must get 500 balls to your 
credit. $6.95 

..Cat No. 2143 TRS-80, L2, 16K 

r TRS-80 FORTH 

Programma 

A compact threaded language. 
Vocabulary based, user may 
tailor the system to the needs 
and structure of a specific ap- 
plication. User defines new 

ords, which may ir 

ill more complex a 

at No.2133 TRS-80L2.16K $34.95 

MAILING LIST 
& LABELS 

Programma 

Cassette based, comprehensive, 
features include automatic sort 
routines, additional sort field, 
hard copy print capability, and 
many edit features. $9.95 

.Cat No. 2144 TRS-80 L2 16K 

HUH1 

Programma 

A new class of game where you 
invent your own characters, 
rules, and so on. All the best of 
Adventure, Dungeon, Quest, 
Dragons all rolled into one! 
at No.2145 TRS-80 L2,16K $19.95j 

r TRS-80 PIE 

Programma 

2 dimensional, cursor 
editor, features blinking i 



up/down/left/right, plus tabs; 
character insert/delete; string 
search forwards and backwards; 
plus more and more! The best 
editor available for the TRS-80! 
I ^at No.2134 TRS-80, L2,16K$19 .95j 

r DATA BASE 
MANAGEMENT 5 

Programma 

A disk file system. Allows cro 
filing, zip code filing. Sets i 
parameters for you. Requii 
32K- disk + TRSDOS. 
No. 2146 

'TIELINE 

Programma 

Turns your TRS-80 into a 
timeshare mainframe, smart ter- 
minal, and allows you to 
send/receive BASIC and data via 
phone. Requires modem, RS232, 
32K, DOS 2.1 or later, 
.Cat No. 2137 $6.95,, 

r MAZE-80 

Programma 

e runner is here! Try to beat 
the computer in running 
MAZE-80. Each one is different 
id more difficult, features fast 
aphics and tension building 
und! $9.95 

it No. 2141 TRS-80 L2, 16K 



TRS-80 SMART TERMINAL 

Quickly convert your TRS-80 with no modifications 
Use with or without disk! 

the RS-232-C 



Allows you to gather and pre- 

iormat data, store it (on disk with 

disk version), then transmit it to 

a timesharing computer for pro- 
cessing. Processed data from the 

timesharing computer may then 

be sent hack to the TRS-80. Also 

allows your TRS-80 to set up a 

data base and transmit to 

another TRS-80 via telephone 

lines. Terminal program may be 

user-customized by redefining 

translation tables. Conversion 

takes only minutes! 

Features: CONTROL key, ESC 

key, REPEAT key, a RUN key, 

and a functioning BREAK key. 

Also lets you list incoming, data 

on your lineprinter. You can 

Cat No. 2216 TRS-80, L2, 16K, Modem, RS-232 

Cat No. 2217 TRS-80, L2, 32K, Modem, RS-232, disk 



reprogram the RS-232-C switches 
from the keyboard, making baud 
rate changes simple. Fully up- 
per/lower case keyboard and 
video driver are included, plus 
instructions on how to make a 
simple hardware modification to 
display upper/lower case letters 
(This change is optional. Un- 
modified TRS-80 will display 
capital (upper case) letters only.). 
The cursor control format in- 
cludes clear screen, backspace, 
advance, down and up space, 
clear to end of line and home, 
using the most common control 
character format currently in use 
(similar to CDC terminals). 



$49.95 
$79.95 



FULLER ELECTRONICS 

TRS-80 DUAL CASSETTE 
CONTROL CENTER 



$74.95 



Aids and simplifies cassette loading! 

Allows you to listen to cassettes as they are loading! 



plugging and unplug- 
ging cassette cables! Saves wear 
and tear on your computer 
system, adds the flexibility that 
you need for level II data 
storage! Internal speaker allows 
you to listen to CSAVE and 
CLOAD, also allows you to listen 
to fast forward and rewind 
(CTR-41). Independent volume 
control lets you adjust monitor 
volume without affecting 
loading volume. Built-in LED's 



let you know status of 
both recorders. Now you can 
simultaneously CSAVE with both 
recorders; CLOAD with either 
recorder; cross tape with both 
recorders. Tested and reviewed 
in March 79 Creative Com- 
puting. Compact, only 4" x 3Vi" 
x FA" high. Completely 
bled and tested Wt 16 oa 



Cat No 
•Cat No 



1973 fo 

1974 fo 



CTR-41 
CTR-80 



FULLER ELECTRONICS RF-3 

TRS-80 I/O & AUXILIARY 
CONTROL CENTER $39.95 

1 Controls lights, video recorders, appliances thru your TRS-80! 

• With complete application software and documentation 
> Built-in relay protects your TRS-80 relay! 

• Controls irom tractions of a second to months! 



The most versatile TRS-80 ac- 
cessory available today! Offers 
features found only in units 
costing much more. Now you 
can control lights when you're 
not home, at random times! Turn 
video recording equipment on 
and off at preset times, even 
months in advance. Internal 
beeper can be used to signal the 
end of a long sort. It also lets you 
know with one beep, two beeps, 
etc, exactly what part of the pro 
n you're in! Also allows you 



to check your RS-232 output 
without turning on the printer. 
Built-in internal relay protects 
and bypasses control current 
from your sensitive TRS-80 relay. 
Now you can even operate 6 or 
more cassette recorders safely 
for CSAVE. NOTE: 110VAC 
CONTROLLER IS NOT INCLUD- 
ED. A simple schematic and 
parts list is supplied. Size: 2" x 4" 
xl'/i". 

Wt12oz. 

Cat No. 1972 



HAZELTINE TERMINALS 

Standard interfacing to most systems! 

Cat No. Model Description Price 

2167" 1400 53 key, 80 x 24 display, dumb S840 

2168* 1500 Intelligent, 74 key, 80 x 24 $1195 

2169' 1520 Intelligent, 81 key, 95 char. $1588 



HOW TO ORDER 

Pay by check, Mastercharge, 
Visa, or COD. Charge orders 
please include expiration date, 
foreign pay in U.S. funds. Order 
by phone or mail, or at our retail. 
MINIMUM ORDER $10. please 
include phone number and mag- 
azine/issue you are ordering 
from. Prices valid thru last day of 
cover date. SHIPPING: USA:: 
add S2.00 for the first 2 lbs. for 
ground add 35C for addrl lb. for 
air add 75< for addfl lb. fOR- 
EIGN: surface: add $3.00 for first 
2 lbs, 60C per addrl lb. Air: add 
$11.00 for first 2 lbs, $5 for each 



addfl lb. CODs $1 addfl. Guar- 
anteed satisfaction for 120 days 
or your money back! Not re- 
sponsible for typographical 
errors. Some items subject to 
prior sale. We reserve the right 
to limit quantities. 
SEND fOR fREE CATALOG 
fEATURING: 
Computers and accessories, disk 



drives. 


printers, 


integrated cir- 


CUltS, 


LEDs, sc 


miconductors, 


books, 


software 


:, connectors, 


plusm 


ore and m. 


►re! The widest 


sclectic 


in at the 


lowest prices! 


Circle i 


iur reader 


service number 


or phone/write today for your 


copy! 







19511 Business Center Dr. Dept. V2 Northridge, Ca. 91324 



is Reader Service— see page 131 
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Disks and Printers 
for the TRS-80 . . . 

Add 1 or 2 megabytes of disk storage to your TRS-80 with a 
Micromation MEGABOX® interface — double-density 8" drives 

(2 megabytes by utilizing dual-headed double-sided drives). 



The Micromation MEGABOX provides for up to 4 megabytes 
of storage. It has provision for adding 32K of RAM to your 
TRS-80, giving you the opportunity of having a 48K system 
without purchasing an expansion interface. The Micromation 
MEGABOX comes with an RS232 serial interface, which can be 
used by a serial printer or a modem. 

1 -megabyte MBI I-80 MEGABOX for the TRS-80 

List $2295 OUR PRICE $1949 

2-megabyte MBIV-80 MEGABOX, List $3095 . . $2629 

CP/M Operating System for above $150 

Microsoft Patch to ROM BASIC $150 



Lifeboat CP/M for TRS-80, List $145 .... OUR PRICE $129 

CBASIC ONLY $99 

Microsoft software for TRS-80 (requires CP/M) - Fortran, 
Macro Assembler, Linking Loader, Subroutine Library, and 

Disk Text Editor, List $150 $139 

Full line of CP/M* Software available from MiniMicroMart! 
* CP/M is a trademark for the Digital Research Corporation 



PRINTERS 

NECSPINWRITER for TRS-80, 55 cps, 
letter quality 

5530 RO/Centronics Interf., $3275 2475 

ANADEX80-col dot matrix, $995 . . 




INTEGRAL DATA IP-125 w/1210 option 

NEW LOW $724 
I P-225 w/1210 & 1250 options, List 

$988 NEW LOW $834 

IP225 w/1210, 1250, 1221, 1241 (graphics) 
options, List $1098 . . NEW LOW $899 

IDS440 Paper Tiger, List $995 .... $895 
IDS440G Paper Tiger with graphics option 
including buffer. List $1194 ... $1069 

CENTRONICS 779-1, List $1245 .. $949* 

779-2 w/tractor, List $1350 1049* 

780-2 w/tractor. List $1725 1295 

701-2 w/tractor. List $2205 1895 

702-2 w/tractor VFU. List $2480 .. 1995 

703-2 w/tractor VFU, List $2975 .. 2395 

730-1 parallel interface. List $995 . . . 895 t 

T.I. 810 serial/parallel, List $1940 . . $1735 

(T.I. 810 — printer performance exceeds 

Radio Shack TRS-80 Line Printer specs (150 

cps). 

Printers for TRS-80 require Level II machines. 

Printer cables extra. Call for price and order 

number. 

* Same as Line Printer I t Same as Line Printer 



DISK DRIVES 

Fully compatible with expansion inter- 
face and TRSDOS software, VISTA, 
PERCOM, LOBO, and others - 
SA VE O VER $100 - YOUR CHOICE 
ONL Y $369 each 



CORVUS 1 megabyte hard 
disk -ONLY $4795 



CONVERT YOUR EXISTING 

SELECTRIC TYPEWRITER 

TO A LETTER-QUALITY 

PRINTER... 

Power Supply & electronics, assembled & 
tested. You make only a simple solenoid 
installation (or have the factory do it). 
Manufactured by Escon. 

Parallel version. List $525 $469 

TRS-80 cable $ 20 



RADIO SHACK TRS-80's™ , 




EXPANSION INTERFACES, 




AND DISK DRIVES 




at 10% DISCOUNT 




Full warranty at any Radio Shack store 


26-1051 4K RAM, Level-I BASIC, List $499 $449 


26 1053 16K RAM, Level-I BASIC with 
numeric keypad, List $729 


656 


26-1054 4K RAM, Level-I I BASIC, List $619 


557 


26 1056 16K RAM, Level-I I BASIC with 
numeric keypad, List $849 


764 


26-1 140 Expansion Interface with 
Ram, List $299 


269 


26-1 141 Expansion Interface with 
16K RAM, List $448 


403 


26-1 142 Expansion Interface 
with32K RAM, List 597 


537 


26-1 160 First Disk Drive (includes 
DOS, cable), List $499 


449 


26-1 180 Voice Synthesizer, List $399 


359 



for disk drives. $10 for Megabox. Centronics printers shipped freight 



SHIPPING. HANDLING AND INSURANCE: Add $5 for Selectric Converter, 

collect. Contact us for shipping information on other terminals and printers. 

All prices subject to change and all offers subject to withdrawal without notice. Prices in this ad are for prepaid orders. Slightly higher prices prevail for 

other-than-prepaid orders, i.e., C.O.D., credit card, etc. 



WRITE FOR FREE CATALOG 



<x-24 



MiniMicroMart, Inc: 

1 61 8 James Street, Syracuse, NY 1 3203 (31 5) 422-4467 TWX 71 0-541 -0431 



VtSA 



master charge 
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rwkki TRS-80 
ystem PRODUCTS 




MALL 
YSTEM 



MACHINE LANGUAGE GAMES 



AIR RAID, BARRICADE or RSL-1: - $10.00 each, all 3 for $25.00 

Three popular machine language games now at new lower prices! 
All run on both Level-1 and Level-2 and require only 4K of 
memory. All may be converted for disk using DCV-1 . 

AIR RAID: Shoot down high speed aircraft with a steeraole 
ground based missile launcher! Aircraft explode dramatically 
when hit, sometimes destroying other nearby planes! Score is 
tallied for each hit or miss, and the highest score is saved to 
be challenged by other players. Provides hours of fun for you, 
and a super program for entertaining friends! 

BARRICADE: "BREAKOUT" for the TRS-80! 8reak through 5-waU 
Barricade with high-speed ball and keyboard controlled paddle! 
Trap the ball among the walls and watch it destroy the 100 
blocks! Select 96 different options to challenge expert or 
beginner. 3 scores with the best of each saved to be challenged 
by other players. 

RSL-1: Enter graphic patterns with repeating keyboard! Save 
patterns on tape (4 furnished). Play LIFE, a game of birth, 
growth and death of a colony of cells. FAST - about 1 second 
per generation! Hours of fascinating patterns! 

ADVENTURE! $14.95 each, (3 or more, $12.50 each) 

Level-II 16K machine language versions of Adventure, the current 
rage of the big time-share computers! 6 versions: 
1 -Adventure land, 2-Pirate's Adventure, 3-Mission Impossible, 
4-Voodoo Castle, 5-The Count, and 6-Strange Odyssey. Each is a 
challenge that can take weeks to solve! Furnished on tape; 
convert to disk with DCV-1. 



UTILITIES 



RSM-2: AN ADVANCED TAPE MONITOR FOR 16K TRS-80'S - $26.95 
RSM-2D: THREE MONITORS FOR TRS-80 DISK SYSTEMS - 29.95 

22 commands to control your TRS-80 Z-80 processor! Examine 
ROM's, test RAM, Drogram in machine language, read/write machine 
language tapes, and much more! SYMBOLIC DUMP will disassemble 
memory into Z-80 mnemonics! HEX and two ASCII memory dumps; 
EDIT, MOVE, EXCHANGE, VERIFY, FILL, ZERO, TEST, or SEARCH 
memory, read/write SYSTEM tapes, enter BREAKPOINTS, PRINT with 
TRS232 or Centronics, and read/write disk sectors directly! 
Radio Shack uses RSM; see page 4-17 of your disk manual! RSM-2 
tape loads at top of 16K LEVEL I or II; RSM-2D disk includes 3 
versions for 16K, 32K and 48K. 

RSM-2 RELOCATOR: PUT RSM-2/2D ANYWHERE IN MEMORY - 9.95 

This new program loads with the RSM-2/2D "L" tape command, then 
asks you where you want RSM-2 located. Your answer causes a new 
version to be created and executed! Instructions included for 
saving your new versions. 

DCV-1: CONVERT SYSTEM PROGRAMS TO DISK FILES -$9.95 

EDTASM, The Electric Pencil, Air Raid, RSL-1, ESP-1, T-BUG, or 
nearly any SYSTEM tape can be executed from disk, even if it 
interferes with TRSDOS! DCV-1 loads system tapes into high 
memory and adds a block-move routine. TAPEDISK is then used to 
create a disk file. When accessed from disk, the program loads 
into high memory, moves itself to its correct address, then 
jumps there and executes! New version works with TRSDOS 2.2. 

BASIC-1P: LEVEL-1 BASIC WITH PRINTING! - $19.95 

Loads into the top 4K of 16K TRS-80's and uses any LEVEL-I BASIC 
program or DATA tape (up to 12K in length) without conversion! 
NEW commands, LPRINT and LLIST to print with either our TRS232 
or the Radio Shack printer! Loads from tape or disk (furnished 
on tape). All LEVEL-I abbreviations and functions supported! 



CALIFORNIA Residents please add 6% state sales tax. 



MODEL-II TRS-80 



Small System Software is currently developing several programs 
for the Model II TRS-80. An enhanced RSM monitor with many new 
features will be available about January, we are adapting CP/M 
(tm Digital Reaserch, Inc.) in conjunction with Lifeboat 
Associates. CP/M for the Model II will be a "standard" version 
and will run all existing CP/M software, including Cobol, 
Fortran, C-Basic, M-Basic, business and accounting packages, 
etc. Write for details! 

PROFESSIONAL SOFTWARE 

MICROSOFT SOFTWARE PACKAGES - $80.00 each, $150.00 for both 

ASSEMBLER PACKAGE: Macro Assembler uses Zilog mnemonics and 
produces relocatable code! Includes Linking Loader, Editor and 
Cross Reference Utilities. Requires 32K and 1 disk drive. 

FORTRAN PACKAGE: A true Fortran Compiler (faster than Basic). 
Linking Loader combines Fortran, Assembly and Library modules 
into one program! Editor and extensive Library are included. 
Requires 32K and at least 1 disk drive. 



THE ELECTRIC PENCIL FOR TRS-80 DISK SYSTEMS 
THE ELECTRIC PENCIL FOR TRS-80 TAPE SYSTEMS 



- $150.00 
99.95 



Write text, delete, insert, or move words, lines or paragraphs, 
save text on tape (or disk), then print formatted copy with our 
TRS232 or Centronics printer (RS-232-C with disk version). 
Right justification, page titling and numbering, transparent 
cursor and repeating keyboard. Upper case only, or lowercase 
with modification. Level-1 or 2 16K (tape version). 

CP/M OPERATING SYSTEM WITH TRS232 SOFTWARE - $145.00 

SMALL SYSTEM SOFTWARE/LIFEBOAT ASSOCIATES version of CP/M. 
Includes TRS232 and RS-232-C software, lower-case support, 
debounce, DCV-2 and other unique utilities. CP/M Editor creates 
and modifies all files. Assemble from disk, placing HEX and 
PRINT files back onto disk! Includes DDT (Dynamic Debugging 
Tool), PIP (Peripheral Interchange Program), and more! CP/M is 
a trademark of Digital Reasearch, Inc. 



PRINTER SUPPORT 

TRS232 PRINTER INTERFACE - $49.95 (+$2. GO shipping) 

Assembled and tested output port for TRS-80 printing. Use 
Diablo, Teletype, TI Silent or any RS-232 or 20-mil current loop 
ASCII printer. Expansion interface not required. Use with 
LEVEL-II BASIC, CP/M, BASIC-1P, ELECTRIC PENCIL, RSM-2/2D or 
your own programs! Standard cassette software included, or 
order new "FORMATTER" (below) for enhanced printer control. 

TRS232 "FORMATTER" SOFTWARE PACKAGE - $14.95 

Enhanced software for with Level-2 Basic and our TRS232. Page 
and line length control, form feed function, printer pause, 
"smart" line termination, indented continuation lines, keyboard 
debounce, echo screen to printer, etc. Includes BASIC cassette 
and BASIC and machine language source listings. 

PRINTER CONVERSION PACKAGES - $9.95 EACH 

Many programs do not include provisions for printing with either 
our TRS232 or the Radio Shack RS-232-C. We currently offer the 
following tapes for adding printing functions: 

RSM RS-232-C: Adds RS-232-C capability to RSM-2/2D 

PENCIL RS-232-C: For cassette version of Electric Pencil 
EDTASM PRINT: TRS232 and RS-232-C for disk/tape EDTASM 



OTHER TRS-80 PRODUCTS 

ESP-1: $29.95 Assembler, Editor & Monitor (8080 mnemonics) 
LST-1: 8.00 Listing of Level-1 BASIC with some comments 



SMALL SYSTEM SOFTWARE 



P.O. BOX 366 



NEWBURY PARK, CA 91320 






(X Reader Service— see page 131 
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r COMPUCRUISE 

Put a computer in 
your car, which gives 
you the most effec- 
tive and functional 
cruise control ever 
designed, plus com- 
plete trip computing, 
fuel management sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 

So simple a child can 
operate, the new 
CompuCruise com- 
bines latest computer 
technology with 
state-of-the-art re- 
liability in a package 
which will not likely be 
available on new cars 
for years to come • 
Cruise Control • Time, 
E.T. , Lap Timer, Alarm 

• Time, Distance, Fuel 
to Arrival • Time, Dis- 
tance, Fuel to Empty • 
Time, Distance and 
Fuel on Trip • Current 
or Average MPG, 
GPH -Fuel Used, Dis- 
tance since Fillup • 
Current and Aver- 
age-Vehicle Speed • 
Inside, Outside or 
Coolant Temperature 

• Battery Voltage • 
English or Metric 
Display. $169.95 , 
without cruise con- 
trol $129.95. 




FLOPPY DISK 
STORAGE BINDER 

This black vinyl 
three-ring binder 
comes with ten 
transparent plastic 
sleeves which ac- 
commodate either 
twenty, five-inch or 
ten, eight-inch floppy 
disks. The' plastic 
sleeves may be or- 
dered separately and 
added as needed. A 
contents file is in- 
cluded with each 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
ders $14.95 Part No. 
BBOO; Extra holders 
95* each. Part No. 
800 




GAME PADDLES 

& SOUND 
For Your TRS 80 
(Level II or Disk) 




Includes: 2 game pad- 
dles, interface, soft- 
ware, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory of 
operation, and user 
guide: plus 2 games on 
cassette CPong and 
Starship War). $7995 
Complete Part No. 
7922C 



DISKETTES 




Box of 10, 5" $29.95, 
8" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4,50, 
8" -$6.50. 



LEEDEX 
MONITOR 




12" Black and White • 
12 MHz Bandwidth 
• Handsome Plastic 
Case «$139.00 



DIGITAL 
CASSETTE 

5 min. each side. Box 
of 10 $9.95. Part No. 
C-5. 




TELPAR 




TTL parallel, TTL serial, RS232C serial, 20 
mil loop serial. Quiet, clean — no ribbons or 
ink: 24 characters/second; Upper/lower case 
96 ASCII characters; Signalling rates: Serial 
Mode — 1 10 or 300 Baud; Parallel mode — up 
to 960 characters/second; For applications 
over 48 columns, automatically prints on next 
line; Prints 1 character at a time — ideal for 
interactive applications; Local line feed for 
advancing paper; Parity check (odd, even or 
none); ASCII control codes: back space, car- 
riage return, line feed (implemented as a new 
line), vertical tab (1 line), negative vertical tab 
(on receipt of ESC, VT), Bell (9 microsecond 
pulse on receipt of BEL) PS-48C Printer 
$699, with Keyboard, $895. Paper roll 
5V2"x164'$3.00 



SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1978 West Coast Computer Faire Tourna- 
ment. Part No. 00603 — TRS-80 Level II; 
Part No. 00604 — Apple II (24K) . $1 9. 95 



DISK JACKET™ 

Made from heavy duty 
.0095 matte plastic 
with reinforced 

grommets. The mini- 
diskette version holds 
two 5-1/4 inch disk- 
ettes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette can be used for 
listing the contents of 
the disk. Please order 
only in multitudes of 
ten. $9.95/10 Pack. 




ATARI 800 

Computer with 8K 
$995.00, disk drive 
$549.00, printer 
$599.99 



TRS-80 
SERIAL I/O 

• Can input into basic 

• Can use LLIST and 
LPRINT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • On board switch 
selectable baud rates 
of 1 1 0. 1 50, 300, 600, 
1 200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. D.T.R, 
line • Requires +5, 
-12 VDC • Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. 801 OA, assembled 
$79.95 Part No. 8010 
C. No connectors pro- 
vided, see below. 




3' ribbon cable 
with attached con- 
nectors to fit TRS- 
80 and our serial 
board $1 9.95 Part 
No 3CAB40 



RS-232 20mA 
INTERFACE 

This board has two 
passive, opto-isola- 
ted circuits. One con- 
verts RS-232 to 
20mA, the other con- 
verts 20mA to RS- 
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12. and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
No. 7901A. 




COMPUCOLOR II 

Model 3. 8K $13 95, 
Model 4, 16K$15 95, 
Model 5, 32K $18 95. 
Prices include color 
monitor, computer, 
and one disk drive. 




PET COMPUTER 

With 32K & monitor - 
$1195. Dual Disk 
Drive -$1195. 




APPLE II PLUS 

16K - $995, 32K - 
$1059, 48K - $1123. 
Disk & cont. $589 




CASSETTE TAPE 
ERASER 




REMOVES RECORD- 
INGS IN ONE SEC- 
OND! The process 
eliminates static pos- 
itive / negative ions 
and maintains original 
tone quality with min- 
imal tape hiss • To im- 
prove tone quality • To 
reduce hissing • For 
quick and easy to 
erase • No battery or 
liquid required • Pow- 
erful and effective ac- 
tion • Unconditional 2 
year guarantee. 

ERASER-8 $19.95. 



16K RAMS 

For the Apple, 
TRS-80 or Pet $8 
each Part No. 4116/ 
2117. 



APPLE II HOBBY/ 

PROTOTYPING 

CARD 

$14.95 Part No. 
7907 



T.V. INTERFACE 

• Converts video to 
AM modulated RF, 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Recom- 
mended by Apple • 
Power required is 1 2 
volts AC C.T., or +5 
volts DC • Board only 
$7.60 part No. 1 07, 
with parts $1 3.50 Part/ 
No. 107A 




Game Playing with BASIC 
Tape 3 

Features these 8 programs: Slot Machines, 
Blackjack, Roll the Dice, Tower of Hanoi, 15 
Puzzle, Buried Treasure, Odd Cell Magic 
Square, and 4x4 Magic Square. Part No. 
00401 — PET; Part No. 00403 — TRS-80 
Level II; Part No. 00404 — Apple II. $9.95 



lb OrdGr. Mention P art no - description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 



Send for FREE Catalog ... a big self-addressed envelope with 41 • postage gets it fastest! 



ELECTRONIC SYSTEMS ° p 



so P. 0. Box 21638, San Jose, CA USA 95151 
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• INTRODUCTION TO MICROPROCESSORS-by Charles Rockwell of MICROLOG, is an ideal reference for the individual 
desiring to understand the hardware aspects of microprocessor systems. Describes the hardware details of computer devices in 
terms the beginner can understand, instead of treating the micro chip as a "black box." Specific systems are not described and 
programming is only briefly discussed. $17.50 U.S. and Canada; $20 foreign (in US funds).* (BK1032) 

• BASIC NEW 2ND EDITION — by Bob Albrecht. Self-teaching guide to the computer language you will need to know for 
use with your microcomputer This is one of the easiest ways to learn computer programming. $6.95.* (BK1081) 

• HOBBY COMPUTERS ARE HERE! — If you (or a friend) want to come up to speed on how computers work . . . hardware 
and software . . . this is an excellent book. It starts with the fundamentals and explains the circuits, and the basics of pro- 
gramming This book has the highest recommendations as a teaching aid for newcomers. $4.95.* (BK7322) 

• THE NEW HOBBY COMPUTERS-This book takes it from where "HOBBY COMPUTERS ARE HERE!" leaves off, with 
chapters on Large Scale Integration, how to choose a microprocessor chip, an introduction to programming, low cost I/O for 
a computer, computer arithmetic, checking memory boards . . and much, much more! Don't miss this tremendous value! 
Only $4 95.* (BK7340) 




• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM — Learn how to unleash the power of a personal computer for your own benefit in this ready-to-use data-base manage- 
ment program. $9.95.* (BK1009) 

• HOW TO MAKE MONEY WITH COMPUTERS — In 10 information-packed chapters, lerry Felsen describes more than 30 computer-related, money-making, high profit, low capital in- 
vestment opportunities. $15.00* (BK1003) 

• INSTANT BASIC — by )erald R. Brown. For the personal computer enthusiast or the user of DEC'S BASIC PLUS language, here is a new book to teach you BASIC. It teaches BASIC to 
beginners using interesting programming ideas and applications that will be easily understood by the home computer programmer. BASIC PLUS users know that the two languages are 
very similar, so this book can be used by them as well. This is an "active participation" workbook, designed to be used with your home computer so you can learn by doing! Ideas are 
slowly introduced in a nonmathematical context so the beginner can quickly learn good programming techniques. $6.00.* (BK1131) 

• HOW TO SELL ANYTHING TO ANYBODY — According to The Cumess Book ot World Records, the author, loeGirard, is "the world's greatest salesman." This book reveals how he 
made a fortune — and how you can, too. $2.25.* (BK7306) 

• MICROCOMPUTER DICTIONARY — This microcomputer dictionary fills the need to become quickly acquainted with the terminology and nomenclature of the revolution in computers. 
There is also a comprehensive electronics/computer abbreviations and acronyms section. $15.95.* (BK1034) 

• MICROCOMPUTER PRIMER — by M Waite and M. Pardee. Describes basic computer theory, explains numbering systems and introduces the reader to the world of programming. 
Describes the world of microcomputing in "real world" terminology. $7.95.* (BK1035) 

• THE SECRET GUIDE TO COMPUTERS Parts'1, 2 and 3 by Russ Walter. Part One describes computers in general, and after reading for ten minutes you will be writing simple BASIC 
programs! Part Two discusses computer applications. It's one thing to master the syntax of the language such as BASIC and another to solve problems using the new tool. Part Three 
describes programming languages. Ever heard of APL and QLISP? BASIC is not the only language used to program computers. 7th Edition. Part I -$2.75-BK1050*; Part II — $2 50- 
BK1051*, Part III -$3.50- BK1052.* 

• SOME COMMON BASIC PROGRAMS — published by Adam Osborne & Associates, Inc. Perfect for non-technical computerists requiring ready-to-use programs. Business programs, 
plus miscellaneous programs. Invaluable for the user who is not an experienced programmer All will operate in the stand-alone mode. $9.50 paperback.* (BK1053) 

• HOW TO BUILD A MICROCOMPUTER- AND REALLY UNDERSTAND IT-by Sam Creason. The electronics hobbyist who wants to build his own microcomputer system now has a 
practical "How-To" guidebook. This book is a combination technical manual and programming guide that takes the hobbyist step-by-step through the design, construction, testing and 
debugging of a complete microcomputer system. Must reading for anyone desiring a true understanding of small computer systems. $9.95.* (BK7325) 

• BASIC COMPUTER GAMES — Okay, so once you get your computer and are running in BASIC, then what? Then you need some programs in BASIC, that's what. This book has 101 
games for you from very simple to real buggers. You get the games, a description of the games, the listing to put in your computer and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price of the book for the fun you and your family will have with it. $7.50.* (BK1074) 



• WHAT TO DO AFTER YOU HIT RETURN -PCC's first book of computer games ... 48 different computer games you can play in BASIC . 
tions. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, Taxman, Star Trek, Crash, Market, etc. $10.95.* (BK.1071) 



programs, descriptions, many illustra- 



• YOUR HOME COMPUTER — by lames White, is an introduction to the world of personal microcomputing. This book tells you everything you want to know about home computing 
and gives the computer novice a painless introduction to microcomputer technology and terminology, beginning with what computers are and how they work. This basic book requires 
no prior knowledge or experience in electronics or computing. It provides information about home computer kits; guidelines for selecting and building your own microcomputer, how 
to use your home computer and what you can do with it; lists of computer stores, clubs, periodicals; and answers to many more of your questions about microcomputers and the jargon 
surrounding the personal computing scene today. $6.00." (BK1172) 

• AN INTRODUCTION TO MICROCOMPUTERS, VOL. — The Beginner's Book — Written for readers who know nothing about computers — for those who have an interest in how to 
use computers — and for everyone else who must live with computers and should know a little about them. The first in a series of 4 volumes, this book will explain how computers work 
and what they can do. Computers have become an integral part of life and society. During any given day you are affected by computers, so start learning more about them with Volume 
$7.95.*(BK1130) 

• VOL. I — Dedicated to the basic concepts of microcomputers and hardware theory. The purpose of Volume I is to give you a thorough understanding of what microcomputers are. 
From basic concepts (which are covered in detail). Volume I builds the necessary components of a microcomputer system. This book highlights the difference between minicomputers 
and microcomputers. $9.50.* (BK1030) 

• VOL. II— (loose leaf) $25.00* BK1031, (with binder) $30.00* BK1040 Contains descriptions of individual microprocessors and support devices used only with the parent 

microprocessor. Volume II describes all available chips. 

• VOL. Ill — BK1132 (loose leaf)— $15.00*; BK1133 (with binder) — $20.00.* Contains descriptions of all support devices that can be used with any microprocessor. 

• ADD'N STAC — If you've got programs lying around and want them organized in easy-to-locate fashion Add 'N Stac is the answer. Each unit stores eight cassettes. Each module locks 
together with the next and grows with your collection. Build yourself a software library with Add 'N Stac by ordering from the Book Nook. As your library grows you'll need more of 
these handy units so order more than one today. Several colors are available and you can mount them to your wall, desk, table or keep them loose for taking with you Colors and prices 
are: Smoke $3 00*; Black, Dark Blue, Orange, Brown, White, Red $2.50 * Please specify colorts). (BK1003) 



*Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
80 Microcomputing Bookshelf • Peterborough NH 03458. Be sure to include check or detailed credit card information All orders, add $1.00 handling. 
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FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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SO PREVIEW 



WHAT TO LOOK FOR IN THE MARCH SO 



INVESTMENT lowercase 



Here we have an in depth 
look at computer investment 
analysis. The bottom line is re- 
turn on investment and the pro- 
gram discussed gives a com- 
prehensive analysis of major in- 
vestment considerations. Buy 
low — sell high with us next 
month. 



MEMORY 

Nagging doubts about that 
whizzbang expansion memory 
kit? Test out your RAM with this 
BASIC program (any suspect 
chips are indicated on the video 
display or printer) with a run 
time of less than 15 minutes for 
16K. 



The first step in using your 
system for word processing is a 
lowercase modification to the 
keyboard. With just a little bit of 
electronic know-how, and some 
readily available parts you can 
install this mod in an evening. 
See how next month. 

UTILITIES 

If you've done any program- 
ming at all, you'll be familiar 
with the sinking feeling that oc- 
curs when there is no space left 
for that one extra line. Next 
month we have a review of the 
RACET computes Remodel/ 
Proload utility package, with it 
your program can be renum- 
bered plus subroutines can be 
inserted from tape. 



PRINTERS 
APPRENTICE 

If the prospect of consulting 
appeals to you, watch for this 
piece in next month's 80. The 
author details the steps in- 
volved in setting up a consult- 
ing service to printers in his 
area. A full program listing for 
providing print quotes is includ- 
ed. 

EQUATIONS 

Curious about the tech- 
niques you can use to solve 
algebraic equations? No? Well 
read this anyway, you never 
know when it may be useful! 



THE4K 
BRAIN? 



Artificial intelligence, the 
ability of machines to do tasks 
which would require intelligent 
responses if performed by hu- 
mans, is a fascinating area of 
study. Next month, in 4K In- 
telligence, we will explore the 
world of Al as it applies to 80 
systems. A game called Hex- 
pawn, in which the computer 
modifies its own program in 
response to opponent moves, 
is investigated and the funda- 
mentals of Al program struc- 
ture are discussed. 



ALL THIS PLUS MUCH MORE! 
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READER SERVICE 

To receive more information from any of the advertisers in this issue of 80 
Microcomputing, circle the number on the Reader Service Card that cor- 
responds with the Reader Service number on the ad in which you are in- 
terested. You will find these numbers, preceded by a ^, near the logo of each 
advertiser. Complete the entire card, drop into a mailbox and in 4-6 weeks you 
will hear from the advertiser directly. If the attached card has been used, send 
your name, address & zip, plus the Reader Service number and issue date to 80 
Microcomputing Reader Service Department, Peterborough NH 03458. 
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BX1003 Add "n Stac-S2.50 
smoke color— 3.00 

BX1074 Basic Computer Games— S7.50 

BK1081 Basic New 2nd Edition— S6.95 

BK7322 Hobby Computers Are 
Here— $4.95 

BK7325 How to Build A Microcomputer 
and Really Understand It— S9.95 

BK1003 How To Make Money With Com- 
puters— S15.00 

BK7306 How To Sell Anything to Any- 
body-S2.25 

BK1131 Instant BASIC— S6.00 

Introduction To Microcomputers: 

BK1130 Vol. 0— S7.95 

BK1030 Vol. I— $9.50 

BK1031 Vol. Ildoose leaf)— S25.00 

BK1040 Vol. Il(w/binder)— $30.00 

BK1132 Vol. lll(ioose leaf)— S15.00 

BK1133 Vol. Ill(w/binder)— $20.00 

BK1032 Introduction to Micropro- 
cessors— S1 7.50 USA & Canada: S20 
elsewhere 

BK1034 Microcomputer Dictio- 
nary— S15.95 

BK1035 Microcomputer Primer— $7.95 

BK7340 New Hobby Computers. 
The— S4.95 

BK1009 PIMS: Personal Information 
Management System— $9.95 

BK1050 Secret Guide to Computers. 
The -S2.75 

BK1051 Part II— S2.50 

BK1052 Part III— $3.50 

BK1053 Some Common BASIC pro- 
grams— $9.50 

BK1071 What To Do After You Hit 
Return— $10.95 

BK1172 Your Home Computer— S6.00 




Ask for Instant Software at a computer store near you. 



Alabama 

Anderson Computers 

3156 University Dr., Huntsvllle 

The Computer Shack 

913 Shadyview Lane. Adamsville 

Computerland ol Huntsville 

3020 University Or.. Huntsville 

Olensky Bros. 

3763 Airport Blvd.. Mobile 

Arizona 

Ham Shack 

450 6-AN. 16th St., Phoenix 

Millets TV & Radio 

621 East Broadway. Mesa 

Resalem Electronics 

16610 Meadow Park Dr.. Sun City 

California 

Amco Elect. Supply 

635 E. Arrow Hwy.. Azusa 

Byte Shop ot Fairfield 

87 Marina Center St.. Suisun City 

Byte Shop of Mt. View 

1415 West El Camino Real. Mt. View 

Byte Shop ol Sacramento 

6041 Greenback In., Citrus Heights 

Capital Computer Systems 

3396 El Camino Ave.. Sacramento 

Computer Components ol Burbank 

3608 West Verdugo Ave.. Burbank 

Computer Components ol South Bay 

15818 Hawthorne Blvd.. Lawndale 

Computers Made Easy 

819 East Ave. 0-9. Palmdale 
Computer World 

6791 Westminster Ave.. Westminster 

Computerland 

16720 S. Hawthorne. Lawndale 

Computerland ol San Francisco 

117 Fremont St., San Francisco 

Computerland ol W. LA 

6840 La Cienega Blvd.. Inglewood 

Coast Electronics 

3118 No. Main St.. Morro Bay 

Hobby World 

19511 Business Ctr. Dr.. Unit 6 

Borthridge 

I.C.E. House Inc. 

398 North E. St.. San 8ernardino 

Marfan Co. 

6351 Almadin Rd.. San Jose 

Microsun Computer Center 

2989 North Main St.. Walnut Creek 

Opamp/Technicai Books 

1033 N. Sycamore Ave.. Los Angeles 

Radio Shack Dealer 

8250 Mira Mesa Blvd.. San Diego 

Santa Rosa Computer Center 

604 7th St.. Santa Rosa 

Silver Spur Elect. Comm. 

3873 F. Shaeler Ave.. Chino 

The Computer Store 

820 Broadway. Santa Monica 

Colorado 

Byte Shop 

3464 S. Acoma St.. Englewood 
Colorado Computer Systems 
311 W. 74th Ave.. Westminster 
Computerland ol North Denver 
8749 Wadsworth Blvd.. Arvada 
The Computer Store 
2300WeltonSI.. Denver 

Connecticut 

American Business Computers 
Rt 184 & Rt. 117. Groton 

Computerlab 

130 Jellerson. New London 

The Computer Store 

43 South Main St.. Windsor Locks 

D.C. 

The Program Store 
4200 Wisconsin Ave.. N W.. 
Washington. D.C. 
Florida 

Adventure International 

200 Bald Cypress Ct.. Longwood 



Alvorado Export 

8525 NW 56th St.. Miami 

AMF Electronics 

11146 N. 30lh St.. Tampa 

Boyd-Ebert Corporation 

1328 West 15th St.. Panama City 

Computer Center 

6578 Central Ave.. St. Petersburg 

Computerlano ol Boca Raton 

500 E. Spanish River Blvd. 

Boca Raton 

Computerland of Ft. Lauderdale 

3963 N. Federal Hwy.. Ft. Lauderdale 

Computerland ol Jacksonville 

2777-6 University Blvd. W.. 

Jacksonville 

Computer Shack 

3336 Beach Blvd.. Jacksonville 

Curtis Waters Enterprises 

236 Talbot Ave.. Melbourne 

Heath Kit Electronic 

4705 W. 16th Ave. Center. Hialeah 

Sound ideas 

2201 -C N.W. 13th. Gainesville 
Ukatan Computer Store 
Airport Rd.. Destin 

Georgia 

Atlanta Computer Marl 

Atlanta 

Computerland of Atlanta 

2423 Cobb Parkway. Smyrna 

Hawaii 

Computerland of Hawaii 
567 N. Federal Hwy.. Honolulu 
Radio Shack Assoc. Store 
1712 S. King St.. Honolulu 

Idaho 

Electronic Specialists 
8411 Fairview Ave.. Boise 

Illinois 

Bloomington Normal Computer 

Works 

124 E. Beaufort. Normal 

Computer Station 

3659 Nameoki Rd.. Granite City 

Midwest Micro Computers. Inc. 

708 S. Main St.. Lombard 

Indiana 

Computer Center ol South Bend 
51591 US 31 North. South Bend 

Iowa 

Cyberia. Inc. 

2330 Lincoln Way. Ames 

Memory Bank 

4128 Brady St.. Davenport 

Kansas 

Central Kansas Computers 
6 S. Broadway. Heringlon 

Louisiana 

Computer Shoppe Inc. 

3225 Danny Park. Suite 222. Metairie 

Maine 

Radio Shack 

315 Main Mall Rd.. So. Portland 

Maryland 

Computers. Etc. 

13 A. Allegheny Ave.. Towson 
Jack Fives Electronics 

4608 Debilen Circle. Pikesville 

The Comm Center 

9624 Fl. Meade Rd.. Laurel 

Massachusetts 

ComputerCity 

5 Dexter Row. Charlestown 

Computer Packages Unlimited 
244 W. Boylston St.. West Boylston 

Lighthouse Computer Soltware 

14 Fall River Ave.. Rehobath 
New England Electronics Co. 
679 Highland Ave.. Needham 
The Computer Store 

120 Cambridge St.. Burlington 
Tufts Radio & Electronics 
206 Mystic Ave.. Medtord 



Michigan 

Computer Center 

28251 Ford Rd.. Garden City 

Computer Connections 

38437 Grand River. Farmington Hills 

Computerland ol Grand Rapids 

2927 28th SI S.E.. Kentwood 

Computerland of Rochester 

301 S. Livernois. Rochester 

Computerland of Southfield 

29673 Northwestern Hwy.. Southfield 

Computer Mart 

560 W. 14 Mile Rd.. Clawson 

Golden Anvil 

259 Broadway. South Haven 

Hobby House 

1035 W. Territorial Rd.. Battle Creek 

Minnesota 

Zim Computers 

5717 Xerxes Ave . N. Brooklin Center 

Mississippi 

Dyers. Inc. 

200 E. Main St.. West Point 

Missouri 

Computervan. Inc 

51 Florissant Oaks Shopping Center. 

Florissant 

Consolidated Software 

16501 Greenwald Court. Belton 

Montana 

Intermountain Computer 
529 So. 9th St.. Livingston 
The Computer Slore 
1216 16th St. W. »35. Billings 

Nebraska 

Computerland of Omaha 
11031 Elm St.. Omaha 
Midwest Computer Co. Inc. 
8625 I St.. Omaha 
Midwest Computer Co. Inc. 
4442 S. 84th St . Omaha 
Midwest Computer Co. inc. 
4403 S 87th St Omaha 

Nevada 

Century 23 

4566 Spring Mountain Rd.. Las Vegas 

Home Computers 

1775 Tropicana 02. Las Vegas 

New Hampshire 

ComputerCity 
1525 S. Willow. Manchester 
Computerland ol Nashua 
419 Amherst St.. Nashua 
Portsmouth Computer Center 
31 Raynes Ave.. Portsmouth 

New Jersey 

Computer Encounter 

2 Nassau St.. Princeton 

Radio Shack/J&J Electronic 

Mansfield Shopping Ctr. 

Rt. 57 Allen Rd.. Hackettstown 

The Computer Emporium 

Bldg. 103. Avenues of Commerce 

2428 Route 38. Cherry Hill 

The Bargain Brothers 

Glen Roc Shopping Center 

216 Scotch Road. Trenton 

New Mexico 

South West Computer Center 

121 Wyatt Drive Suite 7. Las Cruces 

New York 

Aristo Craft 

314 Filth Ave.. NYC 
Automatic Systems Developers 
Industry St.. Poughkeepsie 
Bits & Bytes 
2800 Straight Rd.. Fredonia 

Computer Corner 

200 Hamilton Ave.. While Plains 

Computer Factory 

485 Lexington Ave . NYC 

Computer House. Inc. 

721 Atlantic Ave.. Rochester 

Computerland 

225 Elmira Rd.. Ithaca 



Instant Software Inc 

Peterborough, N.H. 03458 603-924-7296 



Computerland of Nassau 

79 Weslbury Ave.. Carle Place 

Computer Shop 

Rte. 28. West Harley 

Comtek Electronics. Inc. 

2666 Coney Island Ave.. Brooklyn 

Comtek Electronics. Inc. 

Staten island Mall 

Store 220A. Staten Island 

Home Computer Center 

671 Monroe Ave.. Rochester 

Key Electronics 

Schenectady 

Mr. Computer 

Imp. Plaza. Rte 9. Wappingers Falls 

Sollron Systems 

308 Columbia Turnpike. Rensselaer 

The Computer Tree Inc. 

409 Hooper Rd . Endwell 

Upstate Computer Shop 

629 French Rd.. Campus Plaza. 

New Hartford 

North Carolina 

Byte Shop ol Raleigh 

1213 Hillsborough Si.. Raleigh 

Ohio 

Astro Video Electronics 

504 E. Main St . Lancaster 

Cincinnati Computer Store 

4816 Interstate Dr.. Cincinnati 

Computerland 

1288 Som Rd.. Mayfieid Heights 

Computer Store ol Toledo 
18 Hillwyck Dr.. Toledo 

Forbees Microsystems Inc. 

35 N. Broad. Fairborn 

Heath Kit Co. 

2500 Morsl Rd.. Columbus 

Microcomputer Center 

7900 Paragon Rd.. Dayton 

Micro-Mini Computer World 

74 Robmwood. Columbus 

Micro Processor Systems 

Wadsworth 

Modern Communications 

681 Hamilton Cleves Pike. Hamilton 

2 1st Century Shop 

16 Convention Way. Cincinnati 

Oklahoma 

Vern Street Products 
Radio Shack Dealer 
1 14 W. Tall St . Sapulpa 
Oregon 

Computerland ol Portland 
12020 S.W. Main St.. Tigard 

Computer Pathways Unlimited. Inc. 
2151 Davcor St. S.E.. Salem 

Pennsylvania 

Artco Elect. 

302 Wyoming Ave.. Kingston 

Artco Elect. 

Back Mountain Shop Ctr.. 

Shaverlown 

Computerland of Harrisburg 

4644 Carlisle Pike. Mechanicsburg 

Erie Computer Co. 

2127 West 8th St. Erie 

Personal Computer Corp. 

24-26 West Lancaster Ave . Paoli 

Personal Computer Corp. 

Frazer Mall. Lancaster Ave . Frazer 

The Computer Workshop of 

Pittsburgh 

4170 William Penn Hwy.. Murrysville 

Wes Fasnacht 

8 York Town Ave.. West Chester 

Rhode Island 

Digital World Inc. 

329 Bald Hill Rd.. Warwick 

South Carolina 

Seely Communications 
1084 Broad St.. Sumter 

South Dakota 

CB Radio Shack 

21st and Broadway. Yankton 

Tennessee 

Computerlab 

671 S Menden Hall Rd.. Memphis 

H 8 H Electronics Inc. 

509 N. Jackson St.. Tullahoma 

Texas 

Computercrafl Inc. 

3211 Fondren. Houston 



Computer Port 

926 N. Collig. Arlington 

Houston Microcomputer Tech. 

5313 Bissonet. Bell Aire 

Interactive Computers 

7620 Dashwood Rd.. Houston 

K.A. Elect. 

9090 Stemmons Frwy.. Dallas 

Pan American Elect. Inc. 

1117 Conway. Mission 

Ram Micro Systems 

6353 Camp Bowie Blvd.. Ft. Worth 

Reb's Mail Order Electronics 

5439 Doliver. Houston 

Virginia 

Home Computer Center 

2927 Virginia Beach Blvd.. 

Virginia Beach 

Southside Radio Comm. 

135 Pickwick Ave.. Colonial Heights 

Washington 

American Mercantile Co. Inc. 

2418 1st Ave. S.. Seattle 

Personal Computers 

S 104 Freva. Spokane 

Ye Old Computer Shop 

1301 G. Washington. Richland 

West Virginia 

The Computer Corner Inc. 

22 Beechurst Ave.. Morgantown 

Wisconsin 

Byte Shop 0' Milwaukee 

6019 West Laylon Ave.. Greenfield 

Wyoming 

Computer Concepts 

617 W. 16th St.. Cheyenne 

Puerto Rico 

The Microcomputer Slore 

1568 Ave. Jesus T. Pinero 

Caparra Terrace 

Guam 

The Fun Factory 

851 Marine Dr., Tamuming 

Canada 

Computerland of Winnipeg 

715 Portage Ave.. Winnipeg. Man. 

Compumart 

411 Roosevelt Ave.. Ottawa. Ontario 

Computer Mart Ltd. 

1055 Yonge St . Suite 208 

Toronto. Ontario 

Galactia Computers 

103rd Ave.. Edmonton. Alberta 

Micromatic Systems Inc 

101 8136 Park Rd.. Richmond. B.C. 

Micron Distributing 

409 Queen St.. W. Toronto. Ont. 

Micro Shack of W Canada 

333 Park Street. Regina. Sask. 

Orthon Holdings Ltd. 

12411 Stony Plain Road 

Edmonton. Alberta 

Total Computer Systems 

Ajax. Ontario 

England 

Tamays 4 Farr Ltd. 
4 Morgan St.. London 

France 

Sideg 

45 Rue de la Chapeiie. Paris 

Sivea s.a. 

20. Rue de Leningrad. Paris 

Italy 

HOMIC S.r.l. 

Piazza De Angeli I, Milano 

West Germany 

Electronic Hobby Shop 
Kaiserslr. 20. Bonn 

MicroShop Bodensee 
Markstr. 3. 7778 Markdorf 

Australia 

Computerware 

62 Paisley St., Footscray VIC 

Deforest Software 

36 Glen Tower Drive 

Glen Waverly. VIC. 

Softronics Micro Systems 

Lindfield 

Sure-Load Software 

P.O. Box 26. Weston. ACT. 

South Africa 

Eddie Talberg 

P.O. Box 745. Johannesburg 
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STARTER KIT 

EXATRON STRINGY FLOPPY FOR THE TRS-80 



Recommended initial purchase: 

Exatron Stringy Floppy with Level III BASIC $249.50 

5 Wafers each: 5', 10', 20', 50' 40.00 

Bus Extender, 2-for-1 15.00 

ESF Machine Language Monitor 9-95 

(Plus shipping and tax if applicable) S314 45 



SPECIAL PRICE FOR THIS STARTER KIT 
Sales Tax (California only) 
Shipping and Handling 

TOTAL 



S299.50 



3.00 



For more information see the current Exatron Stringy Floppy Owners Association Newsletter in Microcomputing. 

Stringy Floppy is a trademark of Exatron Corporation. 

HOT L I N E (For Calls Outside CA ) 800-538-8559 



If you have any questions about the product, about Exatron", or 
ESFOA, please call the Hot Line. Address letters to ESFOA, 3559 
Ryder St., Santa Clara, CA 95051. 
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excellence m electronics 



exatron 

3555 Ryder Street ■ Santa Clara, California 95051 
(408) 737-7111 



